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@ is throttieability in solids a reality? |ts feasibility has 
been demonstrated in AMCEL tests. Tests already 
establishing 4:1 throttling ratio. Tests pointing to 40:1 
Tests of thrust termination. Motor restart. @ What does 
this AMCEL program mean for missiles? Spacecraft? 

It enables precise orbit control. Space rendezvous 
maneuverability 


simplicity and reliability of the solid propellant rocket n 
@ How has AMCEL achieved thrust control in solids? 
Through grain design ... Propellant development 

. demonstrating AMCEL’s ab 
marked scientific capabilities and 
advanced engineering techniques — to provide swift 
practical answers fulfilling the demanding require 

of the Space Age. ‘ 


Creative engineering . 


marshal its assets — 


@ Propeliants @ Propulsion Systems @ Explosives @ Explosive Devices 
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FLORIDA RESEARCH AND 
DEVELOPMENT CENTER 


WIDE-RANGE OPPORTUNITIES—Pratt & Whitney's P34 From out of Florida comes the power to put man 
main plant facility in East Hartford, Connecticut, is oe into the vast outer reaches of space or propel him 
expanding its operations in advanced research and - [a at record speed in the atmosphere. The locale is 
development projects and long-range planning. In % ma the seven-thousand acre site of Pratt & Whitney 
addition to our established capability in the flight % ¢ Aircraft’s Research and Development Center at West 
propulsion field, we are exploring the fringe areas re Paim Beach, Florida 
of technical knowledge in aerospaceplane propulsion % rm 
systems, magnetohydrodynamics, thermionic, and : ENGINEERING PROGRESS—Within the few short 
thermo-electric conversion; solar energy conversion, ; years since its activation, the Center's creative 
supersonic combustion, fuel cells, and nuclear power achievements have assumed truly significant pro 
for military, space, marine, and industrial applica- ? portions. Today the material results are exemplified 
tions. Other engineering studies are being conducted “ by our current engineering projects which include 
on advanced turbojets and turbofans including re- hydrogen fueled rocket engines and advanced su 
generative turbine engines and supersonic transport personic aircraft powerplants. Our engineering a: 
propulsion systems. complishments and versatility have well equipped 
In support of our engineers we have the world’s Paice toll tnatiedeah te toeenire soy 
largest privately-owned installation for the develop- + ence ed at in applied senaandn tacioin space 
ment-testing of advanced powerplant and high- vehicle mission analysis, advanced propulsion 
power rotating machinery as well as the latest in systems studies, advanced fabrication techniques 
egg data acquisition systems and computer advanced control systems, and studies in the 
‘ € cryogenic field 
EDUCATIONAL ADVANCEMENT—Engineers at Pratt . “ . 
& Whitney Aircraft have an unusually fine opportunity m EXCELLENT FACILITIES—The oe > a = —" 
to continue their formal education under the United ' net Snes Sees Commands Se Mae re me 
Aircraft Corporation Graduate Education Program . ties. The Florida Research and Development Center 
with full tuition costs being paid by the company fy is one of the world’s most complete techr a = 
directly to the institutions involved for those who ff facilities devoted to aerospace propulsion nee 
successfully complete the requirements for advance [i facilities provide for the accelerated development of 
degrees. Excellent courses are offered at the Rens- advanced rocket motors, high Mach turbojet engines 
selaer Polytechnic Institute Hartford Graduate full-scale rocket components, fuels and fuel han 
Center located a few miles from our East Hartford © dling. And further assisting our engineers are con 
Plant as well as at other fully accredited schools ©& prehensive automatic data acquisition and process 
in Connecticut. a ‘ ing systems, including the latest in mmputir 
y; os facilities 
EXCELLENT LIVING CONDITIONS—Pratt & Whitney / . 
Aircraft is ideally located in picturesque New Eng- 4 IDEAL ENVIRONMENT—The calibre of men we seek 
land, midway between Boston and New York. Year — is typified by Pratt & Whitney engineering advances 
round recreational facilities abound at the seashore, had We invite communications from engineers and 
lakes and mountains. by scientists who would enjoy working in a vacatior 
hes climate. Just a few minutes from the Center are 
Openings exist at all levels of experience for engi- |” pleasant communities providing year-round golf 
neers and scientists who want to work as part of a water skiing, fishing, boating, swimming or just plain 
team dedicated to maintaining Pratt & Whitney's sunning on golden beaches 
position of leadership in the future. ‘ 
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Saturn C-1 takes off on its first flight Oct 


27, proving out a multi-million-dollar U.S 


gamble on clustered rocket principle. (See 
special report, pg. 16) 
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BENCHMARKS in the science 
roe leading to power for lunar 
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BUILDING THE BIG ONES. Thiokol Divisions are now producing the most powerful and biggest solids ever flight tested in the free 
world—first stages of Zeus and Minuteman. Available casting and curing pits, firing bays, handling, test and inspection equipment 
at these installations have space-engine capacity. These plants, as they presently exist, can support the immediate R&D efforts 
necessary for an accelerated space booster program. Below: facility prototypes for the production of tomorrow's giant boosters. 
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MAN-SAFE, CONTROLLABLE. From the X-1 to the X-15, Thiokol has 
been building pilot controllability and start-stop-restart capability into 
manned rocket engines. The XLR 99, most powerful liquid-fueled rocket 
aircraft engine ever flown, is successfully carrying the X-15 to new 
achievements in pilot-safe flight. 
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Engineers. Scientists. Creativity is always welcome. Perhaps there's a place for you on the Thiokol team. An equal opportunity employer. THIO! 





of rocket propulsion 
and planetary flight 






MAN-RATED, STOREABLE. Retro rockets from Thiokol have been stored in space 
and successfully fired again and again. They have been used exclusively throughout 
Discoverer and Mercury programs, and have proven man-rated reliability by return- 
ing the astronauts safely to earth. Thiokol is now developing the retro rocket for the 
Surveyor lunar vehicle. 


Within today’s propulsion technology lic answers to the challenge of manned space 

exploration. Thiokol has made many significant contributions to advancing the 

state of the art has scored peak levels of reliability in engine performance, 

delivery and cost. Working in cooperation with the military, government and indus 

try, Thiokol developed the largest solid engines ever flight tested in the free world 
and the only man-rated rocket engines 


on record, both solid and liquid. Thiokol’s oe 

experience in the design, and production “tee ® 
of complete propulsion systems—engines 

components, and fuels—its proven scien CHEMICAL CORPORATION 


tific, engineering and managerial capa 


bilities contribute to a firm base for FIRST IN ROCKET PROPULSION 


America’s next great step into space 











THIOKOL CHEMICAL CORPORATION © Bristol, Penna., Rocket Operations Center: Ogden, Utah * 
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Delta is first to link Los Angeles and San Diego with Jet 
service right into the heart of the Orlando /Cape Canaveral 
test area via McCoy A. F. Base. Service is in the Delta 
tradition — personal, quick and exceedingly thoughtful. 
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—letters 


Setting Facets Straight 


To the Editor 

In your article “First Details of Vela 
Hotel” (M/R, Oct. 23, p. 12), the descrip 
tion of an icosahedron as a “12-sided 
package” is a contradiction in terms. A 
regular icosahedron is made up of 20 
equilateral triangles, whereas a _ regular 
solid with 12 sides is a dodecahedron (its 
faces are 12 regular pentagons). The solid 
shown in the illustration appears to be 
20-sided, i.e., an icosahedron. For further 
details see Euclid’s Elements, Book XIII 

Your statement that “this 12-sided 
package will not necessarily be the cpera 
tional shape” calls for a reminder from 
Euclid that the choice of regular solids, 
if the shape of one of these is desired, is 
rigidly limited. By successive proofs he 
showed that the five regular solids (pyra 
mid, octahedron, cube, icosahedron, dode 
cahedron) can be inscribed in a sphere 
and as a fillip he also proved that no other 
regular solids exist 

Joseph Horrell 

Vitro Laboratories 

Silver Spring, Md 
lo the Editor 

Ihe icosahedron—shown in the photo 
graph accompanying your article—has 
twenty sides, each an equilateral triangle 
The twelve-sided vody is the dodecahedron, 
each side a regular pentagon—apt for a 
military project, but not as much as the 
other for this purpose! I have an example 
of each type of body on my bookcase at 
my Office, so I'm confident of my facts 

Paul L. Sowerby 
Secretary 
North West Branch 
British Interplanetary Society 
Manchester, England 
To the Editor 

Is it a_ scientific breakthrough \ 
twelve-sided icosahedron? 

Or, for the sake of security, are ver 
tices being code-named “sides”? 

If that is the case, the Enemy will 
certainly be confused by twenty-sided 
dodecahedrons! 

Of course, they'll have us in a corner 
with regards to tetrahedrons 

Stephen A. Kallis, Jr 
Dunedin, Fla 


Initials and Initiates 


To the Editor 
For the past year it has been a pleasure 
to read MISSILES AND ROCKETS 
However, there is one suggestion | 
would like to make. Would it be possible 
to publish perhaps once a year a list of 
the abbreviations used throughout the 
year? For students or for that matter 
anybody else new in the field, it is quite 
often very hard to find the meaning of an 
abbreviation that for the “old guy” is plain 
everyday language 
August Graf 
Engineering-Science Student 
Hofstra College 
Hempstead, L.I., N.Y 


Suggestion noted.—Ed 
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The Countdown 





WASHINGTON 
Sergeant vs. Blue Water 


The latest word on the Pentagon fight over continu- 
ing production of the Sperry Sergeant is that the alterna- 
tive of buying the English Electric Blue Water is not 
involved in the considerations. The core of the dispute 
is whether Sergeant is needed—not whether a different 
missile should be procured. However, cutting off Ser- 
geant by the Pentagon would leave the NATO market 
wide open to the British missile. 


More Saturns, Fewer Centaurs 


The successful first flight of the Saturn C-1 is ex- 
pected to result in a big switch in NASA vehicle plans 
At present, 65 Centaurs are called for over the next eight 
years. But now NASA is considering a sharp reduction 
in the number in favor of more Saturns 


Zeus and the Bubbling Political Pot 


One of the essential considerations confronting the 
Kennedy Administration in deciding whether to order 
production of Nike-Zeus is the oncoming congressional 
election campaign in 1962. If the production order is 
shelved until next spring or later, Zeus backers in Con- 
gress are certain to make the lack of a U.S. missile 
defense system a meaty campaign issue 


Hobbling the Dyna-Soar 


The Administration refusal to spend the extra $86 
million that Congress voted for Dyna-Soar is considered 
a sharp set back to the development of military space- 
craft. However, the Air Force is still hoping to reorient 
the Dyna-Soar program to accelerate it at least to some 
degree 


Space Belts on the Gantries 


Technicians working on the huge booster gantries now 
coming into use at Cape Canaveral may soon be equipped 
wtih rocket belts. The belts would enable the technicians 
to jump clear of a gantry in case of fire 


Eagle Still May Fly 


The Eagle air-to-air missile which the Kennedy Ad- 
ministration interred earlier this year is reported to be 
under consideration for possible resurrection. The Bendix 
missile would be deployed under the wings of the Navy's 
proposed new tactical fighter. Originally, Eagle was to be 
used in conjunction with a long endurance, relatively 
low speed aircraft—the now-defunct Missileer 


INDUSTRY 
Bullpup Over AS-30 


Martin’s Bullpup appears to have won out over Nord’s 
AS-30 in the stiff competition for adoption by NATO 
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of an air-to-surface missile. One top official reports the 
AS-30 failed to operate satisfactorily with the F-104 jet 
interceptor. 


Too Many Associations? 


Some of the Pentagon’s top civilian officials are 
understood to be taking a long look at the number of 
defense industry associations. Officials are contending 
privately and publicly that the number of associations 
appears to be excessive and that possible duplication is 
resulting in unnecessary costs. 


Big Business at the Cape 


The NASA budget at Cape Canaveral during the next 
fiscal year will be about $600 million according to cur- 
rent planning. Of this, about half is for the manned 
lunar landing program. Because of this boom at the Cape, 
NASA’s Launch Operations Directorate may be taken 
away from the control of the Marshall Space Flight 
Center and placed directly under Associate Agency Ad- 
ministrator Robert Seamans. 


New Names To Note 


Newly-merged Martin-Marietta has dropped the 
“The” from the name of The Martin Co., renamed the 
Cocoa Division the Canaveral Division and established 
an Electronics Systems and Products Division. Lockheed 
has renamed the Grand Central Rocket Co. the Lockheed 
Propulsion Co. Lockheed acquired full ownership of the 
company last August 


INTERNATIONAL 
British Pleased with Sky Bolt Tests 


British officials are reported to be highly pleased with 
recent flight tests of inert Douglas Sky Bolts attached to 
a Vulcan bomber. The tests are understood to have in- 
volved both flying with and air-dropping the air-to-surface 
strategic missile. The RAF phase of the Sky Bolt pro 
gram is scheduled to run about three months behind the 
SAC phase 


Payroll Cuts at Hawker 


Hawker-Siddley has cut its 14-man Astronautics Di 
vision in half on grounds that the company has not 
received sufficient government support. A Hawker spokes- 
man says the cuts will not stop at Hawker-Siddley 


COSPAR Names New Top Official 


COSPAR has appointed Paul J. Beaulieu as its new 
executive secretary at its headquarters in the Hague 
Beaulieu has been associated with Canada’s Nationa! 
Research Council for the last six years. He will take 
over his new post Jan. | 





if it were a missile, the time for intercept 
would already be past 

Your anti-missile missile should already 
have been on the wavy to a positive de- 
Structive interception 

An essential part of any anti-missile de- 
fense system is an advanced multi-func- 
tion, phased array radar-computer com- 
plex. This complex would permit the long 
range detection and selective tracking and 
labeling of vast numbers of space and re- 


entry objects—including satellites, space 





mussile or meteor shower ? ‘ 


vehicles, missile warheads and decoys 

Needed is a radar system with 

which can be electronically steered in 

microseconds under the programming of cal motion 
an advanced computer. With such a ra- withstand the 


} j 


dar it is possible to detect and track hur nucl 


Hughes has pioneered, designed, developed and produced many multi 
function, phased array radar-computer systems for military operational use 


We believe we are the only company that can make this statement 


Creating a new world with electronics 


HUGHES 
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Gilpatric Discloses 
FY "63 Budget Estimates 


Deputy Defense Secretary Ros- 
well Gilpatric publicly disclosed this 
week that Pentagon obligation for FY 
63 would top $50 billion. 

Gilpatric estimated that missile 
procurement alone would rise from 
the current level of $4.6 billion to- 
ward $5 billion and that the total 
RDT&E budget would jump from $7 
billion to about $8 billion. 

rhe figure on missile procurement 
included ICBM’s and some but not 
all tactical missiles. Among those 
included under a separate 
were Sidewinder and Bull 


systems 
category 
pup. 

No firm figure for the FY ‘63 
defense budget has been established 
to date. However, it is expected to 
total about $52 billion. 

Gilpatric spoke in Minneapolis at 
ceremonies dedicating Minneapolis 
Honeywell Regulator Co.’s new Aero 
nautical Engineering Building 


New Division at United 


A Solid Rocket division is being 
established by United Aircraft Corp 
to support its subsidiary, United 
Technology Corp. The new division 
in Coyote, Calif. will provide the 
nucleus of a future volume production 
facility in solid rockets 


Space Heat Shifts 


Compilations of data from Soviet 
and U.S. satellites show that tempera- 
tures 500 miles out in space fluctuate 
by as much as 1000°F. Results have 
been tabulated by COSPAR and are 
already being incorporated in satel 
lite design. 

The fluctuations depend on “day”, 
“night” and distance from the sun 
An increase in solar activity might 
increase the differential. The findings 
were reported at the National Acad- 
emy of Sciences Autumn Meeting in 
Los Angeles. 


Helium Price Upped 


The Bureau of Mines will 
the price of helium on Nov. 18 for 
the first time 1954. The in- 


raise 


since 


1961 
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crease, from $19 to $35 per thou- 
sand cubic ft., is to finance the Bu- 
reau’s conservation program to pre- 
vent waste of 52 billion cubic feet of 
the irreplaceable gas. 


Moon Landing No Stunt 


The moon is man’s primer in 
studying the early matter of the solar 
system. NASA Director James E. 
Webb told the Aero Club of Wash- 
ington that the lunar lack of atmos- 
phere, wind and rain provides scien- 
tists with matter practically in the 
form it existed billions of years ago. 
This is one of the main scientific 
justifications for the U.S. Lunar Pro- 
gram 


Shots of the Week. . . 


e The first Saturn (SA-1) per- 
formed as programed Oct. 27 in a 
launch from Cape Canaveral. The 
space booster reached an altitude of 
84.8 miles and traveled 214.7 miles 
downrange. 

e An attempt to test the Mercury 
tracking net failed Nov. 1 when the 
Scout launch vehicle veered off 
course and was destroyed 30 sec. 
after launch. The Mercury-Scout was 
to have carried a small “beacon” 
satellite into a 3-orbit test. 

e A NASA Nike-Cajun was suc- 
cessfully fired from Wallops Island, 
Va. Oct. 27 in a test to measure 
electron density and temperature con- 
ditions in the nighttime ionosphere. 

Telemetering reports from an 
earlier flight showed the presence of 
a narrow band of high electron den- 
sity at an altitude of 63 miles, and 
having a thickness of only 2296 ft. 


Business Briefs 


e Laboratory for Electronics 
stock holders approved the com- 
pany’s acquisition of Tracerlab, Inc. 
The merger became effective Nov. 1. 

e Lionel Corp. and Hathaway 
Instruments, Inc. have merged. 
Lionel Corp.’s president, retired Maj. 
Gen. John B. Medaris, said after the 
merger his company sales will be 
about one-third toys and trains, one- 
third electronics and one-third “other 
forms of modern technology.” 
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Hawk leads way... 





NATO-U:S. Missile Boom Coming 


More than 50 projects including Sidewinder 1-C 
Redeye and Mauler screened for possible NATO Production 


by William E. Howard 


Paris—Spearheaded by the mutual 
production of Hawk, NATO nations 
today are moving into the manufac- 
ture of an array of advanced missiles 
and other weapons—most of them 
American. 

This mounting defense effort already 
is resulting in an income to U.S. indus- 
try of more than $1 billion and promises 
to grow substantially in the next few 
years. 

Some 50 major projects presently are 
being screened by NATO technical com- 
mittees; 20 of them are receiving serious 
consideration for production within the 
next several months. 

The projects range all the way from 
VTOL aircraft to modern land and 
shipboard armaments. They include 
such missiles as the Sidewinder 1-C, 
Redeye, Mauler, an “economy” Tartar, 


Sparrow Ill, and the HM (for Hughes 
Missile) 55, a 


non-nuclear air-to-air 


weapon resembling Genie. 

These weapons are in addition to 
five already in varying stages of pro- 
duction: 

—Hawk (primed in the U.S. by 
Raytheon Co.), being produced by 
France, West Germany, Belgium, the 
Netherlands and Italy and due for first 
flight at Colomb Bechar, North Africa, 
next year. 

—Lockheed’s missile-carrying F- 
104, being produced by Belgium, the 
Netherlands, Italy and West Germany. 

—Sidewinder with Belgium, Den- 
mark, Germany, Greece, the Nether- 
lands, Norway, Portugal and Turkey 
participating. 

—GE’s Mark 44 acoustic homing 
torpedo, initiated last April by France 
and Italy. 

Moreover, NATO adoption of the 
Martin Bullpup is now almost a cer- 
tainty. MIssILEs AND RocKETs has been 
told that the air-to-surface Bullpup has 
received the nod over France’s compet- 





U.S. built Hawks that have been deployed in West Germany 


12 
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ing AS 30 because of the latter's re- 
ported incompatibility with the F-104( 
NATO fighter. 

® Quiet revolution—All of this ac 
tivity is the result of a quiet revolution 
that is rapidly gaining momentum in 
Europe, but has gone all but unnoticed 
amid the billowing of Russia’s megaton 
smoke rings. 

The revolution is a combination of 
many things. But primarily it is eco- 
nomic. European nations today have 
hard currency and they have a willing 
ness to lay cash on the barrelhead to 
buy the know-how from U.S. com 
panies to put themselves in the ad 
vanced weapons business. 

The most significant breakthrough 
of all, however, is the dropping of 
ancient national commerical and politi 
cal barriers which has opened the way 
for truly international 
projects. 

For NATO as a whole this revolu 
tion is bringing about a rebuilding and 
modernizing of European defenses on 
a solidly-based domestic armaments in 
dustry. The main objective—planned 
and supported by the United States 
is to put NATO for the first time since 
its inception on a self-sustaining basis 

This will still take several years. But 
providing there is no war, the chances 


cooperative 


for obtaining this objective and main 
taining it for the long haul seem very 
good indeed, to U.S. defense planners 

“We're making real headway,” says 
one official. “We've come a long way 
from the giveaway days after World 
War II. The money is now coming 
back to the U.S. side of the Atlantic 
while, at the same time, we are creating 
a much force in 
Europe.” 

Testimony 
earlier this year shows that in the F-104 
NATO program costing $1.5 billion 
between $800 and $900 million is flow 
ing back to U.S. industry 

In the $700 million Hawk progran 
more than $125 million is destined 
be spent in the U.S.; for the $40 mil 


stronger defensive 


submitted to Congress 


1961 
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RAYTHEON 


ROUNDTABLE conference at Raytheon shows manpower needed for Hawk management 


lion NATO Sidewinder the U.S. indus 
try share will be at least $10 million 
The addition of more projects of U.S 
origin can only boost the total higher 

“Half-loaf” philosophy—All of this 
money is being spent on components, 
proprietary rights, license fees, engineer- 
ing man hours, tooling—and in some 
cases even the outright purchase of 
“do-it-yourself” kits to allow European 
manufacturers to familiarize themselves 
with various weapon assemblies 

This is a far cry from the outright 
sale of a complete weapon system. And 
it has taken some “educating” on the 
part of U.S. defense officials to sell this 
concept to U.S. industry 

“It sounds like you are competing 
with yourself to hand over your trade 
secrets to a European company and set 
him up in business building your mis 
sile,” says a Pentagon official 

“But the truth is they are dependent 
upon our industry for their know-how 
so we are really only selling them a 
half a loaf. If you sell a lot of half 
loaves, you are still in the bakery 
business 

Although there is a great deal of 
friction and complaints over the sale of 
competing systems to NATO countries 
chiefly between the U.S. and Britain 
American defense officials are cor 
cerned only with equipping NATO with 
the best weapons available. They con 
tend that most of the American missiles 
up for NATO consideration are the best 
available. Hence, it is better to proceed 
yn the “half-loaf” philosophy to mak 
sure that they will buy the best 

While U.S 


prefer to sell whole systems outright 


missile makers Ligh 


they, too, are said to have come around 
to the point of view that half-loat 


better than none 
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e Hawk—the  prototype—The 
breakthrough in creating a consortium 
of European manufacturers to handle 
the production of an advanced missile 
system was scored with Hawk. This 
program, it is hoped, will be the proto- 
type of similar international joint 
ventures 

Started in the spring of 1959, the 

NATO Hawk organization headquar- 
ters here now expects to be turning 
out the first European produced mis- 
siles in the next few months. The pro- 
gram of 26 140-missile battalions is 
expected to take through 1965 to com- 


plete. Estimates of the total cost, in- 
cluding follow-on improvements to the 
air-to-surface system, range from $500 
to $700 million 

Originally, it was hoped that the 
program could be completed sooner 
But various legal snarls and other un 
foreseen problems have cost about one 
year. 

Nevertheless, officials of SETELIL 
(Societe Europeane de Teleguidage) 
which is prime contracting the program 
feel they will still wind up with an 
extremely up-to-date missile and a 

(Continued on page 38) 
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Warhead Gains... 





Red A-Tests Peril U.S. Deterrent 


Analysis of 28-Shot Series 
Indicates Russians Working 
For Anti-Polaris Missile, A- 
ICBM and Neutron Bomb 


by James Baar 


THE RECORD-smashing series of 
Soviet nuclear tests in the atmosphere 
is believed by many experts to have 
enabled the Russians to make major 
gains in developing nuclear weaponry. 

Such gains—unless counteracted by 
the resumption of U.S. nuclear tests in 
the atmosphere—are expected to enable 
the Russians to undercut seriously the 
future effectiveness of U.S. strategic 
power. 

For this reason, President Kennedy 
is considered to have little choice but 
to order the resumption of U.S. nu- 
clear testing in Nevada and the Pacific 


at the earliest possible date. 

Some of the early inescapable con- 
clusions being drawn from the now ap- 
parently-completed Soviet tests: 

—The Russians appear to have been 
planning the 1961 tests series for at 
least a year. The extent of the series 
clearly discloses monumental Soviet 
duplicity in the East-West disarmament 
negotiations. 

—The Soviet tests probably are 
based on secret underground tests 
conducted during the East-West mora- 
torium. 

—The Russians are developing a 
family of new smaller warheads for 
tactical and strategic missiles including 
anti-missile missiles and anti-Polaris sub 
weapons. 

—The Russians probably made ad- 
vances in the developing of new types 
of nuclear warheads such as the neu- 
tron bomb. 

Besides gains such as these, the Rus- 
sians are presumed to have made im- 


portant nuclear effects tests involving 
hardened missile sites. Data from such 
tests will enable the Russians to refine 
considerably their missile targeting 
plans. 

Although progress in many of these 
areas could be made in underground 
tests, further testing in the atmosphere 
eventually becomes essential. This may 
well have been the position the Russians 
found themselves in when they broke 
the three-year old moratorium Sept. | 
with the detonation of the first nuclear 
blast in the test series. 

In all, the Russians conducted 28 
tests reported by the AEC and un- 
doubtedly conducted a number that 
were not reported. The total of 28 alone 
made the series the largest ever re- 
ported to have been conducted on 
either side of the Iron Curtain. 

@ 100 megs total — Moreover, the 
Soviets were reported by the AEC to 
have detonated in the two-month period 

(Continued on page 44) 





Soviet 1961 Nuclear Warhead Test Series 





Number | Date Place 
1 Sept. 1 Near Semipalatinsk 
in Kazakh 
2 | Sept. 4 Near Semipolatinsk 
3 | Sept. 5 Near Semipalatinsk 
4 | Sept. 6 East of Stalingrad 
5 Sept. 10 Near Novaya Zemlya 
in the Arctic 
6 | Sept. 10 Near Novaya Zemlya 
7 | Sept. 12 | Neor Novaya Zemlya 
8 Sept. 13 | Near Semipoalatinsk 
| 
} 
9 | Sept. 13 | Near Novaya Zemlya | 
} 
10 | Sept. 14 Near Novoya Zemlya 
11 Sept. 16 Near Novaya Zemlya 
12 Sept. 17 Near Semipalatinsk 
13 | Sept. 18 | Near Novaya Zemlya 
14 Sept. 20 Near Novaya Zemlya 


Type Number Date 
Low to intermediate 15 Sept. 22 
in the atmosphere 

About 20 kilotons 16 Oct. 2 


in the atmosphere 

Low fo intermediate 

in the atmosphere 17 Oct. 4 
Low to intermediate 

in the atmosphere 18 Oct. 6 
Several megatons 

in the atmosphere 19 Oct. 8 
Low fo intermediate 

in the atmosphere 


On the order of 20 Oct. 12 
several megatons 

in the atmosphere 21 Oct. 20 
Low to intermediate 

in the atmosphere 22 Oct. 23 
Low to intermediate 

in the atmosphere 23 Oct. 23 


Several megatons 
in the atmosphere 24 Oct. 25 


On the order of 
@ megaton in the 


atmosphere 25 Oct. 27 
Intermediate yield 
in the atmosphere 26 Oct. 30 


About one megaton 


in the atmosphere 27 Oct. 31 
About one megaton 
in the atmosphere 28 Oct. 31 


Place Type 


About one megaton 
in the atmosphere 
On the order of 
several megatons 
in the atmosphere 


Near Novaya Zemlya 


Near Novaya Zemlya 


Several megatons 
in the atmosphere 


Near Novaya Zemlya 


Low yield 
in the atmosphere 


Near Novaya Zemlya 


Low to intermediate 
yield in the 
atmosphere 


Near Novaya Zemlya 


Several meagtons 
in the atmosphere 


Near Semipalatinsk 


About 25 megoatons 
in the atmosphere 


Neor Novaya Zemlya 


Low yield underwater 
and in the atmosphere 


Near Novaya Zemlya 


Less than one megaton 
in the atmosphere 


Near Novaya Zemlya 


Low to intermediate 
yield in the 
atmosphere 


Near Novaya Zemlya 


About 50 megatons 
in the atmosphere 


Near Novaya Zemlya 


Several megatons 
in the atmosphere 


Near Novaya Zemlya 


Intermediate to high 
yield in the 
atmosphere 


Near Novaya Zemlya 


Near Novaya Zemlya 
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Mercury 
Tracking Net 
Checkout 


o 
Fa | Is PROGRAMED orbital flight path for ill-fated Mercury-Scout capsule. 





NASA plans to check out the readi- 
ness of the Mercury worldwide track- 
ing network with a small cigar-shaped 
satellite have apparently been dropped 
with the failure of the first launching 
attempt 

The Scout booster carrying the satel- 
lite was deliberately destroyed in flight 
Nov. 1 after a guidance problem de- 
veloped seconds after the rocket left 
its Cape Canaveral launching pad 

Launching of the satellite was the 
next to the last big step before NASA 
attempts to put a manned Mercury cap- 
sule in orbit, possibly late this year. 

The only other major step is the 
launching into orbit later this month 
of a simian-carrying Mercury capsule. 

The 150-pound check-out satellite 
was scheduled to be launched into an 
orbit with an apogee of about 400 miles 

rhe satellite was designed to broad- 
cast signals to the Mercury net for three 
complete orbits and then to be shut 
down by ground command while flight 
data is studied. 

A ground command could reactivate 
the satellite and again shut it down as 
many as four times if necessary. No 
attempt was to be made to recover the 
satellite 

Besides testing the tracking-net, the 
test—called Mercury-Scout 1—was also 
to check the real-time orbital computing 
facilities at the Goddard Space Flight 
Center in Greenbelt, Md., and the com- 
munications link between Goddard and 
the Mercury range stations 

he satellite’s payload was provided 
by McDonnell Aircraft. It included 
C-band and S-band radar beacons, two 
telemetry transmitters, two command 
receivers, two minitrack beacons and a 
standard Mercury battery 3% = MERCURY-SCOUT being raised into position for firing at Cape Canaveral 
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SATURN/Specia! Report 


Saturn C-1 Production 


First flight proving clustered booster means C-1 likely to 
get ‘workhorse’ role; 50 may be built. Chances seem small 
for program speedup; second stage engine tieup lagging 


by Hal Taylor 


CapE CANAVERAL—Proof of the 
cluster principle in Saturn’s first flight 
is expected to bring about a future 
heavy reliance on this form of space 
booster. 

Following the Oct. 27 flight of the 
Saturn C-1 to an altitude of 84.8 mi 
and 215 mi. downrange: 

—A high NASA official predicted 
the C-1 will become the “workhorse” 
of the U.S. space program, at least 50 
will be built, and that the total worth 
of the C-1 industrial production con- 
tract could hit $2 billion. 

—A top level NASA-DOD com- 
mittee moved closer to completion of 
its report which will call for primary 
reliance on orbital rendezvous, the 
Saturn C-4 and nuclear energy upper 
stages for achieving a manned lunar 
landing. Development of a large Nova 
vehicle will continue on parallel lines 
but at a slower rate. Contracts for the 
large vehicle are not expected to be 
awarded until late next year. 

— Marshall Space flight Center offi- 
cials said that SA-2—the second com- 
pleted C-1 first stage—has completed 
its static test firings. It will now undergo 
two months of checkout and the in- 
stallation of some electronic equipment 
It will then be shipped to Cape Cana- 
veral to meet its March 1962 launch 





date. 

—Dr. Werhner von Braun declared 
that development of the Saturn C-1 can 
not be speeded—at this time—because 
of the development schedule for its RL- 
10 engine second stage. 

—_ Top Space agency Officials de 
clared that the C-1 is the world’s largest 
known space booster and that the Soviet 


Union's biggest vehicle with a thrust of 
800,000 Ibs. could not have lifted it off 
its pad. 

@ Early cutoff—The claim of su 
premacy for U.S. space booster came 
at a press conference following the 
8 minute 3.6 second flight of the ¢ 
which space agency officials said was 
“completely successful.” While the 
Saturn's performance was slightly under 
the planned 95 mile altitude and 225 
mile range, officials said this was caused 
by a slightly early cutoff in the engines 
They also pointed out that not once 
during the long countdown was there 
any “hold” for technical reasons. For 
the first flight, only the eight-H-1 engine 
first stage was live, the two upper stages 
were dummies with water used as 
ballast 

Maximum velocity was 3607 mile 
per hour. The vehicle’s four inboard 
engines burned for 109.37 seconds 
whereas the four outboard engine 
burned 115.15 seconds 

The period of holddown on 
launch pedestal—from the moment 
initial ignition to liftoff—was 3.97 s« 
onds. The engines were ignited in p 
requiring a total of 3/10’s of a second 

Final weight of the rocket at liftoff 
was 927,000 Ibs. Thrust achieved 
liftoff was 1.296 million Ibs. The max 
mum thrust at altitude—which occurr¢ 
just before cutoff, was 1.515 million lbs 

The success of the flight prompt 
one NASA official to declare that 


C-1 would become a workhorse in p1 
liminary flights of the Apollo prograr 
communication _ satellites and 
space probes He estimated that at | 
50 would be built Total cost of tl 
first 10 developmental flights is set 


$800 million or an average of $80 1 
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Contract May 


lion each. While these costs will un- 
doubtedly be cut when U.S. industry 
takes over production of the C-1, a con- 
tract for 40 of the vehicles would be 
worth about $2 billion. 

Seven firms are competing for the 
contract—— Chrysler, Boeing, Ling- 
Temco-Vought, Ford Aeronutronic, 
Avco, Northrop, and Lockheed—which 
will be signed in December 

The joint NASA-DOD committee 
report on the U.S. space program re 
quirements was due November 6. It 
is likely, however, that it may be de- 
layed for a short time. 

e C-4 for rendezvous—It has been 
learned that the committee will recom 
mend that NASA develop the Saturn 
C-4 vehicle—with a first stage of four 
F-1 engines developing a thrust of 6 
million Ibs.—for use in orbital space 
rendezvous flights. 

A so-called C-5 with five F-1| en- 
gines—which would be the first Nova 
class vehicle—would be developed only 
if the weight of the Apollo spacecraft 
is increased. 

NASA officials believe that the C-4 
could do the logistics job for a manned 
lunar landing which calls for putting 
400,000 Ibs. in earth orbit, 180,000 
Ibs. to escape velocity, 50,000 Ibs 
landed on the moon and a return pay- 
load of 13,000 Ibs 

Using orbital 
calls for the joining of space vehicles 
while in orbit—the C-4 could accom- 
plish this in two flights. With nuclear 
upper stages, it could take a payload 
to the moon in direct-flight which would 
provide a return payload of 17,000 Ibs 
This is well within NASA plans for a 
reentry payload of 30,000 Ibs. 

While the so-called “Golovin” com 
mittee will also call for parallel develop- 
ment of the big Nova booster for direct 
flights to the moon, space agency offi- 
cials now only regard it as a backup to 
be used if the “rendezvous” concept 
proves impractical. 


rendezvous—which 
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Soar to $2 Billion 





in December. 





period. 


To manage this very complex setup, the Marshall Space Flight Center 
will set up its own management office at Michoud which will have a staff 


| of about 25 


Two firms to build Saturn stages 


Production of both the S-1 and S-1lb stages of the Saturn launch 
vehicle will take place simultaneously at the Michoud, La. plant. 

NASA officials say that the contract for production of the 8-H-1- 
Engine S-1 first stage, successfully launched on October 27, will be signed 
lt is hoped, the officials said, that the firm awarded the 
contract will be moved into the plant and ready to operate by next March 
with the first completed vehicles to roll off the assembly line by late 1963. 

Another firm will be awarded the contract for the S-1B stage which 
will have two or more F-1 engines. 
version developing a total first stage thrust of 6 million Ibs. 

Bids on this stage are due on November 8. While the award of this 
contract will be delayed slightly, the officials said that eventually, the two 
| firms will be producing the boosters side by side at the same time. The 
| first S-1B stages are expected to be ready for flight testing in the 1964-65 


Best bet now is for a four-engine 
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e Mate in space—NASA oilicials 
will kick off intensive study of the ren- 
dezvous concept with a test program 
next year which will attempt to mate 
a Mercury capsule with an Agena B 
rocket while in low earth orbit. 

It is firmly believed that this con- 
cept can cut as much as two years off 
the target date for a manned lunar 
landing, making a 1967 goal fairly cer- 
tain. Under the present schedule, a 
Saturn C-4 first stage could be ready 
for a test flight in late 1964 or early 
1965. NASA Launch Operations Di- 
rectorate is also pushing the formulation 
of plans for launch complex 39 at Cape 
Canaveral which will be used for ren- 
dezvous flights. This will have a large 
vertical assembly building capable of 
preparing 6 to 8 C-4’s. The complex 
with three pads will be able to launch 
25 flights a year. 

The committee has also approved 
an AF request to build a 120 in. solid 
rocket motor. Each segment of the mot- 
or would have a thrust of 200,000 Ibs. 


1961 


Under one plan, the segments would 
be grouped around a Titan Il liquid 
powered booster. The vehicle would 
be used to launch orbital versions of 
the Dyna-Soar winged manned space- 
craft if enlarged for orbital flights. 

The new vehicle—which has been 
dubbed the Titan I1]—could also be 
used to put the Advent communications 
satellite into a 22,500 mile-high orbit 
Another possible use would be as a 
booster for space rendezvous experi- 
ments and DOD programs. It is ex- 
pected that total development of the 
motor will cost several million dollars 

[he committee is also considering 
a 160 in. solid rocket motor which 
would be built by the Air Force to 
NASA _ specifications. The engine 
would have five 20 ft. segments with 
a total weight of 1.3 million Ibs. and 
a total thrust of 3 million Ibs. No firm 
decision has been made between this 
motor and a 240 in. solid motor which 
would develop 5 million Ibs. thrust 
Both engines are intended as a solid 
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EARLY ENGINE cutoff during Saturn's Oct. 27 flight resulted in slightly 


and 


lower 


shorter distance than programed, but still “completely successful” shot 


backup for the liquid propelled Nova 
vehicles which are planned. 

While the Golovin committee moved 
ahead with its plans for future genera- 
tion space vehicles, there was disquiet- 
ing news at Cape Canaveral concerning 
the inability to speed development of 
the Saturn C-1 vehicle. 

@ Live second stage—Under the 
present schedule, two more shots with 
a live first stage and dummy upper 
stages will be made next year. In 1963, 
five flights will be made including SA-1 
which will be the first with a live sec- 
ond stage. 

Dr. Wernher Von Braun indicated 
that a speedup in the development of 
the Saturn is almost precluded by diffi- 
culties in the development of its second 
stage which will have six R-10 liquid 
hydrogen-liquid oxygen powered en- 
gines which will develop a total stage 
thrust of 90,000 Ibs. This is the same 
engine which has delayed development 
of NASA’s Centaur Launch Vehicle. 

The German-born rocket scientist 
said that “We cannot possibly accelerate 
the second stage so that it can be fired 
any sooner. On the other hand, there 
is no point in firing more than four 
single-stage flights alone, in other words, 





New NASA Cape Office 


NASA's Launch Operations Directorate is setting up a 


without the second stage. For that rea 
son, any speedup in the launch opera- 
tion of flight two, three and four would 
not accelerate the launching of number 
five which is the first to fly 
ond stage.” 

Von Braun said that the real prob 
lem is that the engine incorporates brand 
new technology but that progress has 
been made. 

It has also been learned that a multi 
tude of proposals have been made by 
NASA officials and industry for the 
scrapping of the RL-10 engine second 
Stage and its replacement by other con 
figurations. 

® Table thumping—D: 
at a meeting approximately six weeks 
ago, literally slammed his fist on the 
desk and told a launch vehicle person- 
nel to stick with the stage and get it 
developed on time. Some real answers 
on the development of the stage will be 
forthcoming in January when the first 
Centaur vehicle utilizing two of the en 
gines will be launched. 

The H-1! engines for the first four 
developmental flights will have a thrust 
of only 165,000 !bs.; for later flights 
they will have an individual thrust of 
188,000 Ibs. for a total stage thrust of 


a live sec 


Seamans 





1.5 million Ibs. The two-stage Saturn 
C-1 will be capable of placing a pay 
load of about 20,000 Ibs. in low earth 
orbit. On advanced three 
figurations, it will be able to place 80, 
000 Ibs. in low earth orbit, send 30,000 
lbs. to 20,000 Ibs 
on Mars or Venus probes 


Stage con- 


escape velocity or 

The H-1! engine is an advanced and 
compact offspring of the Jupiter 
Thor Major changes incorpo 
rated in it include a simplified start 
using a solid-propellent gas 
generator and location of the turbo 
pump on the thrust chamber, below 
the gimbal block, so that the flexible 
propellent feed lines to the engine need 


and 


engine 


sequence 


only carry low pressure propellent 
The eight engines are attached to 
an eight-legged thrust frame on the aft 
end of the vehicle and arranged in two 
patterns, the four inboard en 
gines are rigidly attached and 
ata three-degree angle to the long aXIs 
of the [he outboard engines 
are canted at an angle of 6 degrees and 
mounted on gimbals which permit them 
to be turned through angles of up to 
7! to provide control of the vehicle 


square 
canted 


booster. 


during first stage powered flight 
Clustered in a circle about a large 


105-in.-dia. center tank are eight smaller 


tanks each 70 inches in diameter. The 
four outer tanks and the center tank 
contain liquid oxygen, while the re 


maining four outer ones carry the kero 
sene fuel 

Ihe fuel containers are pressurized 
by gaseous nitrogen carried in 48 fiber 
glass spheres atop the tanks, and the 
liquid oxygen containers are pressurized 
by gaseous oxygen obtained by passing 
liquid oxygen through heat exchangers 
that are part of each engine package 


SA-2—the second Saturn vehicle—is 
scheduled to be launched in March 
1962. Static test firings at Marshall 
have just been completed. It will now 


undergo about two months of checking 
before shipment to Cape Canaveral 
Tankage for SA-3, 4 and 5 has also 
been completed ts 





will cost some $500 million 
Previously, all of NASA’s Cape Canaveral Procurement 





brand new procurement office which will be responsible for 
dispensing hundreds of millions of dollars for launch facili- 
ties and ground support equipment. 

First big job of the new office is to contract for some $30 
million of GSE for launch complex 37 which will have a 
service tower and two launch pads for the expanded C-! 
flight operations. 

Procurement for launch complex 39 which will be used 
in the U.S. Apollo program will also begin early next year 
and will go into high gear in fiscal 1963. It is estimated that 
the complex which will have a giant assembly building and 
three launch pads for multi-million-lb.-thrust launch vehicles 


18 


was handled by the George C. Marshall Space Flight Center 


in Huntsville, Ala. Under the new setup, procurement 
authority has been delegated to LOD. Its new purchase 
office will begin operation on January 1, 1962 


LOD's new procurement authority will generally be the 
same as that of Marshall's, It will be able to award single 
contracts worth up to $10 million in the Saturn program 
$1 million in R & D contracts and up to $250,000 in facility 
procurement. Construction contracts at Cape Canaveral will 
continue to be handled by the Army Corps. of Engineers 
Jacksonville, Fla. district 33 
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SATURN/Special Report 


Vibration Tests Aided First Flight 


AN EXTENSIVE—but still experi- 


k = ee ae >< /4\-* — mental—vibration test program contrib- 
ee : A oe 


uted to the first successful flight of the 





on Saturn booster. 
: —— La <i a se7— 3 Started in a huge static facility, the 
ao t , . accumulation of data on the behavior of 
the eight-engine rocket cluster is being 
continued through the first five Saturn 
flights 

By then, engineers of the Marshall 

; Space Flight Center's Structures and 
Mechanics Division in Huntsville, Ala., 
believe they will not only have proved 
the vehicle’s structural soundness but 
gained sufficient data for the design of 
j control system components and net- 
| f \ | works. ; 
i IN <a ss 2 5 iw . 4 Test program objectives and pro- ' 
| f cedures were spelled out in a series of 
papers presented by program engineers 
A % at a recent Symposium on shock vibra- 
+ tion and environment. They tell how, 
without being able to rely on past ex- 
i; _— T= S00L8 SEH be — j perience of vibrational problems with 
\ }] large rocket clusters, the engineers de- 
/ j \ signed a comprehensive program to 
determine Saturn's lateral and torsional 
bending modes. 

e Static Test Vehicle Used—To 
simulate as closely as possible the char- 
acteristics of the Saturn, a full scale 
prototype of the first flight test vehicle 
designated the Saturn Dynamic Test 


ae 




















“ ; T ' “e Vehicle (SA-D)—was used. The vehicle i 
’ consisted of the 75-foot booster with i 
—_ a Sawer its clustered tanks and engines and the 
k 5 - + TT + ————— j water-ballasted, dummy S-IV and S-\ 
I = t _] Stages 
* | In the forward portion of the space 
~ i . % vehicle, an instrument compartment and 
| dummy payload were added—making 
2 the static test vehicle completely anal- 
E ; 1 =f Be tg s ogous to the flight model, both in length 
7 and in weight 
To achieve a free-free condition, the 
° " vehicle was suspended in the dynamic 
test stand shown below. This suspension 
system consisted of cables running from 
| outrigger points in the tail section of the 
i , 3 } Ks ; vehicle through a group of springs to a 
‘ hydraulic cylinder fastened at the 72 ft 
level of the towel! 
. a —ss0018 < lo raise the vehicle clear of its hold- 
f \ — down structure approximately 1% 
inches, eight hydraulic cylinders were 
-_ os - “ used. The springs present in each sup- 
port cable provided a relatively soft 
CRITICAL measuring and data accumulation points of the Saturn static test suspension system with a total makxi- 
f ty are shown in this line drawing mum lateral spring rate of 560 Ibs. per 
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in. and a total vertical spring rate of 
$60,000 Ibs. per in. 

A parallel study—made of the vehi- 
cle suspended in the test tower—showed 
that the suspended vehicle’s bending 
frequencies exceeded the free-free fre- 
quencies by 12% for the first mode, 6% 
for the second and considerably less for 
the third and fourth modes. This analy- 
sis enabled engineers to determine ana- 
lytically the boundary conditions that 
would alter the free-free bending vibra- 
tions because of the suspension system. 

e Test Objectives—The purpose of 
the experimental vibration program was 
to excite the vehicle through a frequency 
range sufficient to determine the signifi- 
cant free-free lateral, torsional and lon- 
gitudinal mode shapes, frequencies and 
associated damping coefficients. To ac- 
complish this, four flight conditions 
were tested: 

—T equals Zero ( Lift-off) 

—T equals 35 secs. 

—T equals 63 secs. (Q max.) 

—T equals 119 secs. (cut-off) 

Since the instrumentation used on 
previous vibration tests had a natural 
frequency of 6 cps, it could not be used 
on these tests where the frequency range 
would be from 0-10 cps. Therefore, 
strain gage bridge type, lg, accelerome- 
ters were used. The magnitude of the 
vibration measuring program is illus- 
trated by the fact that, over the course 
of 23 static firings, 1605 measurements 
were made at 388 different locations. 

A system of four shakers was used 
to determine the lateral and torsional 
mode shapes. Each new time condition 
was investigated using two or three 
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LATERAL and torsional bending frequency 
with flight time 


variation increasing 


shakers and by varying the phase of the 
shakers, mode shapes were established 
These original mode shape studies were 
followed by transfer function determin 
ations with the 1500 Ib. shaker—located 
at the gimbal plane—being operated 
alone at force levels between 1000 and 
1500 Ibs. 

Power to drive the shakers was sup- 
plied from a 40-ampere amplidyne gen 
erator modified to deliver constant cur- 
rent. An increased response time for 
operation in the frequency range of 
0-15 cps and an electronic power ampli- 
fier for use above 15 cps were essential 
elements of the power generation equip- 
ment. : 

© Test Results—lIn general, the pri- 
mary mode shapes are considerably af- 
fected by coupling of the outer tanks 
with the vehicle—particularly their indi- 





vidual resonant frequencies occur near 
one another. For example, at the Qmax 
and cut-off conditions second and third 
modes, the clear vehicle modes are ob 
scured by coupling and interaction be 
tween the central and outer propellant 
tanks. 

During the tests, the lateral bending 
mode frequencies increased from 2.18 
cps at the lift-off first mode to almost 
12 cps at the cut-off third mode 

Structural damping factors—deter 
mined experimentally—showed that 
damping increases with increase in ve 
and decreases with in 
Also fluid move- 


hicle fullness 
creased bending mode 
ment (sloshing) generally appeared to 
increase damping with the exception ol 
the third mode at lift-off which showed 
a low damping factor 
e Flight Vehicle Instrumentation 

Although the comprehensive static test 
program outlined has yielded important 
data on the vibration characteristics of 
the Satur? turther 
be made on the first five flight vehicles 


In fact 


measurements will 


an average of 60.-measurements 


per flight are planned for the five 

hicles And. on the Saturn's fourtl 
flight, approximately 89% of the telem 
etry data will consist of vibration infor 


mation 

These measurements will provide the 
information needed for the 
the vehicle components as well a 
required to write meaningful specifica 
tions. However, probably the greatest 
benefit of the vibration test program is 
the experience gained in the problems 
inherent in clustering engines for space 
vehicles 8 
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SATURN model readied for test at Arnold Engineering Center 


Scale Model Saturn Gets High Altitude Checkout 


HIGH-ALTITUDE simulation tests at the Air Force's 
Arnold Engineering Development Center helped determine 


the extent of Saturn reentry heating. 


Under conditions simulating speeds of Mach 3 and an 
altitude of 80,000 ft., engineers were able to determine the 
amount of base heating as the booster passes through the 
earth’s atmosphere and the best means of preventing high- 


temperature damage to the booster. 


22 


A ‘soth-scale model of the booster was used for the tests, 
as shown in the picture at right. A frame from a high-speed 


motion picture film (left) shows the Saturn model being 


missiles and rockets, November 6, 


fired in the high-altitude tests cell. 

In other tests at Arnold, the flightcharacteristics of the 
space booster were investigated. The work was done by the 
Air Force test center under the auspices of NASA’s Mar 
shall Space Flight Center 


developers of the Saturn 
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MISSILES 





PROJECT 


ALFA (Novy) 


ASROC (Novy) 


® ASTOR (Novy) 


RATLAS (Air Force) 


BOMARC-A (Air Force) 


BOMARC-B [Air Force) 


BULLPUP (Novy-Air Force) 


COBRA (Novy) 
COBRA (Marines) 
CORPORAL (Army) 


CROW (Novy) 
*% Indicates changes 





~ | Bosing, 





& KA Ry ene 


nd ROCKETS 


ASTROLOG 


Current status of U. S. missile and space programs plus all orbiting satellites 


~ 
a 
a 


CONTRACT ORS 


Novy, prime; bun, oir fame 





| Minneapolis-Honeywell, prime; 
|gamo Electric, sonor; torpedo, GE; | 
M-H; Librascope fire | 


Westinghouse, prime 
GD, /pteanactlen, | prime; GE/Burroughs, | 


Arma, guidance; Rocketdyne, propul- 
sion; GE/Avco, re-entry vehicle 


prime; I8M/Westinghouse, | 
guidance; Aerojet/Morquardt, propul- | 
sion 


Boeing, prime; Kearfott/ Westinghouse, 
IBM Guidonce; Thickol/ Marquardt, pro- | 
pulsion 


Martin, prime, Martin, quidonce; Thio- | 
kol, Naval Propellant Plant, propulsion; | 
Maxson, second-source prime 


No contract announced 


Seshhow Entwicklungen, West Germany, 


prime manufacturer; Daystrom, U.S. | 
licensee 
Pwestene, prime; Gilfillan, guidance; 


Ryan, propulsion 


No contract announced 








Missiles and Rockets 


NOVEMBER, 1961 





STATUS 





ASW cwfeee- spendarwaten; 500 Ib. | Deployed o on destroyer escorts 


_ solid; conventional 





| Surfoce-to-underwater; solid rocket tor- Operational on Destroyers Norfolk, 


pedo or depth charge; nuclear or con-' Adams, Dewey and Perry; 


[ventlonal, range about 8 miley od. call for deploying on 150 destroyers 
limproved Mark 44 and cruisers 


eeohd acter tel 


ASW underwoter to enderentin wire- 
| ovided torpedo; nuclear 





liquid; nuclear; 


range; 


Operational 





ICBM; more than '5500-t0-7500 mile | 9 teundhingns 66 successes, 2! por- 
ATLAS “E” | tial, 
series has inertiol guidance; carter | squadrons; 
ATLAS “D” has radio inertial; proposed | berg, Warren, Offutt, 


12 failures; 11 bases for 13 
operational at Vanden- 
Fairchild and 


ATLAS “G" would have 900,000-Ib. | Forbes; total of 45 launchers opera- 
thrust ond 4 4000- Ib. poylood capability | | tional, about 54 by year's end 





| | Ramjet ‘etess to- air interceptor; liquid | | Five bases operational in Northeastern 
booster; 250 m. range; Mach 2.7; | U.S. from Virginia to Maine 


| nucleor 


| Ramjet, eurfees: to-alr; solid booster; | 
| Mach 2.7; more than 400 m. range; | 


nucleor 








Operational; a 8 test bird intercepted 
simulated target 345 miles away 
| Oct. 14, 1960; being deployed at six 
| U.S. bases, two in Canedo 








Air- to-curfece, 3- 6 mile range; conven- | Deployed with Atlantic and Pacific 


tional 250-1000-ib. bomb; new model | Fleets; 


bigger model under R&D; 


has pre-packaged liquid; nuclear-tipped | soon operational with Air Force units. 


model nearly operational; AF designa- 


Marines launching BULLPUP from heli- 


tion: GAM 83-A (HE worhead), GAM bene 


83-B (nuclear) 


Anti- ship rador missile 





|20.2-pound onti-tonk missile; 1 


| Early R&D 





mile | Marines planning to purchase; Army 


| range; 191 mph speed; solid propellant | considering them; already operational 


| with West German troops 





Surface - to - eurface; 75-mile academe with U.S. & NATO troops 
in Evrope 


liquid; nucleor 
| Air-to-air missile 


since September, 1961, Astrolog 








| R&D; has been flight tested 








PROJECT 
*®DAVY CROCKETT (Army) 


ENTAC tarmy) 


FABMIDS (Army) 


FALCON (Air Force) 


GENIE air Force) 


HAWK er 


HONEST JOHN (Army) 





HOUND DOG (Air Force) 


CONTRACTORS 


| in-howe project directed by Rock 
Island, lL, arsenol 


GD, Astronautics, Hughes, Meme, GE, 
| Raytheon, Sylvanio feasibility studies 


| Hughes, petne, Hughes, guidance; Talo 
| kol, propulsion 


P pray prime; Aarojet-General, pr > 


No contract eunmead 


| aytheon, eene; Raytheon, guidance; | 
| Aerojet-General, propulsion 





‘pelinny Antenctien, 





® JUPITER (Army) 


LACROSSE (Army) 


LAW (Army) 


LITTLE JOHN (Army) 


Losser (Army) 


LULU (Novy) 


MACE (Air Paveed 


MATADOR [Air Force) 


MAULER (Army) 


* MINUTEMAN (Air Force) 


M-S55 ar 


MISSILE A (Army) 


MISSILE-B (Army) 


| yeor/CT, re-entry vehicle 
! 


Martin, prime; Martin, guidance; Thio- 
kol, propulsion 


Hesse-Eostern Div, Flightex Fabrics, | 
prime 


| 
} 
; 
| 
| 
| 
| 
| 
| 
| 


| Emerson Electric, oun Hercules Pow- 
| der, propulsion 


| No contract announced 
’ 





General Mills /Neval Ordnance ‘Lab, | 
prime 


Martin, prime; Goodyear/AC Sport | 
Plug, guidance; Thiokol/Allison, pro- 
pulsion 





| 


bm 


Martin, putes 
pulsion 





pro- 


GD / Astronautics, prime 








bashes Paras 
Boeing, acier “eantvaston, Autonetics, | 
Thiokol, propulsion first 
| stage; Hercules, third stage; Avco, re- 
entry vehicle; AMF-ACF, rail launcher 


- ! Serfuce- to- uateens unguided; 


| 
\t 


propulsion second | 


DESCRIPTION 


Surface - to - surface; solid; 
' two launchers of different size for vari- 
| ous ranges; vehicle mounted or carried 
by two men 


| Anti- Senhes "6600- ft. range; 37 ibs.; HE! 
warhead; wire- guided. 


Mobile onti- missile defense sytem 


| Ale-to-cle; 5-mile range; Mach 2; soiid; 
conventional; GAR-1] model has nuclear 
| warhead 





bazooka |Some already deployed 
| launched; sub-kiloton nuclear warhead; | official deployment date 


| 
| 
| 


Air-to-air unguided: 1.5-mile range; | 
| nuclear 

| Aivtp-certaces ‘mgadeds considered 
highly eccurate 

Surdece-to-clr) 22-mile range; solid; 
| conventional; designed to hit low- 


| fying plones 


; 
i 


12-mile 
range; nuclear; 5800 Ibs.; ADVANCED 
HONEST JOHN has increased perform- 
once, Sghter 


| Air b breathing olr- to-surface; 500-mile 
range; Moch 1.7; turbojet; nucleor 


M; liquid; audleer; can ee mode 


Surface-to-surfoce; highly mobile; 20- 
| mile range; solid; nuclear 


| Light anti-tank rocket; carrier tube 
|fauncher; 4.5 ibs.; 25 in. long/3 in. 
| diameter 


| 


| Surface-to- eurdncns unguided; 10-mile 


| Fange; solid; nuclear 


| Surface-to-surface; cargo carrier; 10- 
| 15 mile range; also can drop napalm; 
| LOBBER with warhead called BAI- 
| USTA 

Small eudoer depth charge oir-dropped 

or launched by ASROC 


| Air- breathing surface-to- surface; | more 

| than 650-mile range; turbojet & solid- 

| nuclear; B model has more than 1200 
_ mile range 


| Alr- breathing etiese- to-surface; 
| mile range 





650 


Surface-to-air; radar guidance; highly 
mobile antiaircraft and antimissile 
missile for field use; on tracked ve- 
| hicle, 12 missiles per launcher 


| 2nd generation ICBM; solid; fixed or 
mobile aboard railroad trains; nuclear; 
3 stoges 


Four-inch diameter, small, short-range 
i gas rockets; to be fired from 
| 45-tube launchers 


| Surface-to-surface; 10-20 mile range; 
| solid 

|A highly mobile general 
missile; range 30-50 miles. 


purpose 


STATUS 


Europe 
December 


m 


Operational; Army buying from French 
in quantity 


Each of six contractors have $250,000 


feasibility study contracts awarded 
Oct. 10; reports expected mid-'6! 
Operational; buy-out of GAR 3A, 4A 
ond 11 in FY 62 

Operational 

R&D 

Operational; deployed in Europe 


Panoma, Okinowa, U.S. (13 battalions) 
SUPER HAWK under development 
Jan. 29, 1960 successfully intercepted 
HONEST JOHN, first known missile 
intercept of another 


Operational; deployed in Europe 


Operational; to be launched from 
B-52G intercontinental bombers; stock 
pile expected to exceed 400 





Operational in Italy (30 leunchon) with 
Htalian AF; being deployed in Turkey; 
30 R&D launchings: 23 successes, 5 
portials, 2 failures. 26 Italian training 
launches: 2 successes 


| Opero: jonal; three units . deployed in 


Eurcpe; more being trained; advanced 
LACROSSE R&D dropped 


R&D und: r AOMC 





First 4-luuncher battalion operationo 
this winter 


| Studies 


| worth, S. D.; 


Operational 


Being deployed with U.S. troops in 
West Germany; now all mobile but 
hard-base version development com 


pleted; to be in Okinawa, Korea 


Being turned over to West Germans 
also deployed | in Far East 


R&D; NATO may buy 


R&D; scheduled to be operational! 
mid-1962 at Malmstrom AFB; 4 Launch 
ings: 2 successful, | partial; | 
tactical rail system tests completed; 3 
squadrons at Malmstrom, Mont.; Ells 
Whiteman, Mo.; Minot 
N. D. 12 fixed squadrons now planned 
mobile system indefinitely postponed 


failure 


Operational 


Design studies 


Study 


PROJECT 
NIKE-AJAX (Army) 


NIKE-HERCULES (Army) 


®NIKE-ZEUS (Army) 


*®PERSHING (Army) 


*POLARIS (Novy) 


QUAIL (Air Force) 


RAVEN (Novy) 
REDEYE (Army) 


REDSTONE (Army) 
REGULUS I (Novy) 
SEMPER (Marines) 


SERGEANT (Army) 


*®SHILLELAGH (Army) 
* SHRIKE (Novy) 


SIDEWINDER (Novy-Air Force) 


*®SKYBOLT [Air Force) 


SLAM (Air Force) 


SPARROW Il! (Navy) 
SUBROC (Novy) 


$$-10 (Army) 


$S$-11 (Army) 


DESCRIPTION 


STATUS 
Deployed in U.S., Europe & For East; 











| 
| 


tric, guidance; Thiokol, propulsion; | solid & liquid; conventional about 170 batteries in U.S., sixty- 

Douglas, airfrome | eight more to be phased out and re- 
placed with NIKE-HERCULES 

| Western Electric, prime; Western Elec- | Surface-to-air; 75-mile range; Mach) Rapidly replocing NIKE-AJAX; well 

tric, guidance; Hercules & Thiokol, | 3-+-; nuclear; anti-aircraft, tocticol mis-| over 80 botteries deployed in U.S.; 

propulsion; Dougles, airframe siles; mobile or fixed more than 10 N-H 


botteries being 
deployed overseas in 1961; N-H on 
Formose 








guidance; Thiokol/Grand Central, pro- | solid; nuclear 


pulsion; Douglas, airframe 


Anti-missile; 3-stage; 200-mile range; 








Martin, prime, Bendix, guidance, Thio- Surface-to-surface; two-stage 


kol, propulsion 


and fire control; Aerojet-Generol, 
propulsion; Lockheed, re-entry vehicle 


McDonnell, prime; Summers Gyro, 
guidance; GE, propulsion; Ramo- 
Wooldridge, ECM equipment 


No contract announced 


GD/ Astronautics, prime; Philco/ Convair 
Atlantic Research, propulsion 


Chrysler, prime; Ford 
guidance; Rocketdyne, propulsion 


Chance Vought, prime and guidance; 
Aerojet-General, propulsion 


No contracts announced 


Sperry, prime; Sperry, guidance; Thio- 
kol, propuision 


Aeronutronic, prime 


NOTS-China Lake, prime; Texas Instru- 
ments, guidance 


GE-Philco, prime; Philco/GE guid- 
once; Naval Powder Plant, propulsion 


Instrument, | 


| 


| 
| 





99 launchings of test vehicles; 69 suc- 
cesses; 24 partial; 6 foilures; 31 also 
launched from submerged subs—oll 
cleared surface; 21 successful flights, 
10 failures. Five subs each with 16 
missiles operational. Total ov thorized 
by White House: 29 Poloris R&D 
missile successfully launched from sub- 
| merged Ethan Alien 


Deployed at SAC bases; comted by 
8-52 


POLARIS ff (1500-mile range) 
SUPER POLARIS (2500 mile 
under R&D; possible A-4 








ECM-corrying bomber decoy, about | 
200 m. range; jet powered 


Air-to-surface; about 500-mile range | Study 


Surtace-to-air; 4-foot, 20-Ib. bazooko-| Late R&D; deployment delayed until 
type; IR guidance; solid; conven-| late 1962; Marines also will use; 
tional; container-launcher disposable | NATO may buy 


Surface-to-surface; liquid; 200-mile | Deployed with U.S. troops in Europe, 
range; nuclear | to be reploced by PERSHING 














| 75-mile range; nuclear 


| Surface-to-surface; lightweight; can 


| Surface-to-surface; turbojet a solid; | Deployed aboord U.S. submarines; 
| 500-mile range; nuclear 


| REGULUS ff used as target drone 








Believed to be on air-launched missile R&D testing at Pt. Mugu 


Surface-to-surface; solid; more than | In production; DOD reported to be 
| considering cancellation; SERGEANTS 
| scheduled to be deployed in Europe 
| in 1962 

| R&D 


| be vehicle-mounted 


| Air-to-surface; 


Douglas, prime; Nortronics, guid- | 
ance; Aerojet, propulsion; GE, re-| 
entry vehicle 


No controct announced 


Raytheon, prime; Raytheon, guidance; 
Aerojet-General, Thiokol propulsion 


Goodyear, prime: Kearfott, guidance; 
Thiokol, propulsion; Librascope, fire con- 
trol 


Nord Aviation, prime; GE, U.S. i- 
censee 
Nord Aviation, prime; G.E., U.S. ii- 


censee 


| Surface-to-surface; low-altitude; super-  Study-R&D 


| Underwater or surface-to-underwoter; 


| rador-guided warheads 


anti-redar; formerly | R&D 
called ARM 


Air-to-cir; IR guidance; more than | Deployed with Navy and Air Force; 
2 m. ronge; conventional; new 1|-C | all-weather type under development 
models to hove switchable IR ond 


ALBM; more than 1000-mile range; | R&D; to be purchased by British; op- 
solid; nuclear; to be launched from | erational 1964; air drops of inert 
B-52 and Vulcan bombers | birds being conducted 


- 


sonic; nuclear ramjet and warheod 


Operational with carrier aircraft earlier 
SPARROW | obsolete; new contract 
extending range, altitude 


Air-to-air; 5-8 mile range; Mach 2.5-3; | 
solid and pre-packaged liquid; con- 
ventional 

Estimated operational date: 1961. To 
be installed first on Thresher nuclear- 
powered attack submarine 


25-30 mile range; solid; nuclear 


Surface-to-surface; primarily antitank; | Operational with U.S., French and other 

1600-yards range; 33 Ibs. solid; wire | NATO and Western units; battle-tested 

guided; conventional in North Africa; U.S. Army phasing it 
out 


Surface-to-surface; also helicopter-to- | Operational, to be used with airborne 
surface; 3800-yard range; 63 Ibs; wire | units 
guided; conventional 








CONTRACTORS DESCRIPTION STATUS 














PROJECT 

TALOS (Navy) i Bendix, prime; Bendix/Sperry, guid- Surface- to-curbace; 65- mile range; solid | | Operational eboord erviser Galveston 
ance; Naval Propeliant Plant, propul- | & ramjet; Mach 2.5; nuclear 
sion 

TARTAR (Novy) Convair, prime; Raytheon, guidance; | Surface-to-air; 10-mile range; Mach 2; Operational on Missile Destroyer Adams 
Aerojet-General, propulsion 15 feet long & 1 foot in diameter; | in Oct. 

solid dual-thrust motor; conventional 
TERNE (Novy) y Kongsberg Vepenfabrikk, prime; Arma, | Surface-to-underwater ASW missile; | Navy buying from Norway to equip 
integration 264 Ibs; HE warhead two destroyer escorts 
TERRIER (Novy) "| GD/Astronautics, prime; Reeves/FTL, | Surface-to-air; 10-mile range; Mach 2.5; | Operational with flee! 


Sperry guidance; ABL, propulsion 27 feet long; solid conventional | 





TERRIER-ADVANCED (Navy) 


GD/Astronautics, prime; Reeves/FTL,| About 100% performance improvement Operational with fleet; being deployed 








Sperry guidance; ABL, propulsion over TERRIER on destroyers and carriers 
THOR (Air Force) Douglas, prime; AC Spark Plug,| Surface-to-surface IRBM; "1500- mile | Operational; 4 bases (60 te leunchore) set 
guidance; Rocketdyne, propulsion; GE | range; liquid; nuclear | up in England. 68 military lounchings: 
vehicle | 47 successes; 11 portial; 10 failures. 


| 61 scientific launchings: 52 successful, 
| 2 partial; 7 failures 








KTIYAN [Air Force) 


*TOMAHAWK (Army) 
*TYPHON (Navy) 





WAGTAIL i r Force) 


wiLlow (Army) mS 
ZUNI (* (Novy) | 





PROJECT 





ADVENT (Army) 


|| Surface-to-surface ICBM; 5500-mile |44 launchings test vehicles: 32 suc 
| range; liquid; 90 feet long; rman {tor 8 partial; 4 failures. 8 bases 





guidance; Aerojet-General, propulsion; | TITAN | burns LOX-Kerosene; TITAN Il | for 12 squadrons planned; TITAN | 

Aveo, TITAN | re-entry vehicle; GE, | has storable propellants, inertial guid- | scheduled to be operational mid-1961; 

TITAN fi re-entry vehicle | ance, bigger payload, greater range, | [TITAN ll scheduled operational early 
| 115 ft. long TITAN Ill proposed 1963; TITAN | successfully launched from 
| TITAN I silo; first TITAN Il test scheduled 
lin November 

Martin, prime "Anti tank | Study 

| Bendix, missile; ‘Westinghouse, ship-| Medium and long range seagoing | R&D 

| board control | anti-missile missiles; formerly called 


| SUPER TARTAR and SUPER TALOS, 
| solid booster and ramjet sustainer; con- 











| ventional; supersonic 
Minneapolis-Honeywell, prime | Family of euheme RLM" . ‘Goer- Lote R&D 
‘launched missiles): air-to-air and air-to- 
| | surface 
Chrysler, prime | Highly-classified missile R&D 
Navel Ordnance Test Station, prime; | Alr-to-air, ir-to-cerfece; solid; un- Operetionc! 
Hunter-Douglas, propulsion guided; 5-m. range; conventional 


Satellites and Spacecraft 


CONTRACTORS DESCRIPTION STATUS 





Army Signal Corps, prime; Bendix | Twenty-four hour nstentanceus re- R&D; ground sites to be equipped 

prime for 24-hour satellite communi- | peater communications satellite; more | at Ft. Dix, NJ., and Camp Roberts, 

cations package; GE, vehicle |than 1250 Ibs.; progrom incorporates | | Calif.; shipboard terminals also being 
| Projects STEER, DECREE and COURIER; | designed; first launchings late ‘62 
probably will use advanced TITAN # 











booster 
ANNA (Army, Novy, AF, NASA) | No contractors announced | Geodetic satellite; 50-100 Ibs.; prob- | Study 
ably spherical 
AEROS (NASA) No contract announced 24-hour woother sotellite Planning. First fights would be in 1964 
| or 1965; unfunded FY "62 budget; TV 
| camera ) RED to begin soon 
* APOLLO (NASA) MIT, guidance Three-mon spacecroft capable of orbit- Five contractors GE, ‘Martin, GD 
ing moon or becoming space station; | Astronautics, NAA, McDonnell-——com 
boosted by SATURN and probably | peting for prime; awards due by end 
NOVA of year; lunor landing now expected 
1967-68 
ARENTS (ARPA) | GD/ Astronautics, prime Satellites to investigate deep space; Controct let to build three payloads; 
} 22,000 m. orbits; ATLAS-CENTAUR | launchings begin early ‘62 
booster 
ASP (Air Force) No contracts announced Aerospace plane, a manned spacecraft | Study 
' capable of operating in the atmosphere 
4 and space 
BAMBI (ARPA) | GD/Astronautics, st. Sotellite oyden capable of intercepting Studies 





enemy missiles in boost phase 





| 
| 
, 
| 
| 

















PROJECT 


CSAR (Air Force) 
#DISCOVERER (Air Force) 


*xDYNA-SOAR (Air Soret 


ECHO (NASA) 
MARINER (NASA) 


MERCURY (NASA) 


*MIDAS (Air Force) 


NIMBUS (NASA) 
OAO (NASA) 


OGO (NASA) 


*®OSO (NASA) 
*® PROSPECTOR (NASA) 


® RANGER (NASA) 


REBOUND (NASA) 


RELAY (NASA) 
SAINT (Air Force) 


®SAMOS (Air Force) 


SLOMAR (Air Force) 


SURVEYOR (NASA) 


SYNCOM (NASA) 


| Lockheed, penn, OF, re-entry vebidle 


No contvects euenend 


| Boeing, epocecraft ond qyetome inte- 


grator; Martin, propulsion; Minneapolis- 
Honeywell, guidance; RCA, communico- 
tions dota link 


Langley Research Center, prime 
JPL, prime 


McDonnell, capsule 


Lockheed, prime; Aerojet |R detector 
system | 


GE, prime 


Grummon, prime; Westinghouse, elec- 
tronic components; GE, stabilization 
and control 


Space Technology lLoboratories, prime 
Ball Brothers, prime 
No contract announced 


JPL, prime; Aeronutronic, capsule; Her- 
cules, retrorocket 


No contract announced 
RCA, prime 
RCA, prime 


Lockheed, prime 


Lockheed and Martin, prime 


Hughes, prime 


Hughes, prime 


[ECHO bh 100 ff. inflatable sphere in 


DESCRIPTION STATUS 


Communicetions satellite system; satel- | Studies; possibly operctional mid-60's 


lites to weigh possibly two tons; to use | 
passive lens reflectors 


THOR-AGENA and ATLAS-AGENA| Lounchings: 33; 9 




















in orbit since Aug. 12, 1960; ECHO Wi 
scheduled to be launched 1962; sub- 
orbital tests late '6) and early '62 


Seven shots planned. First scheduled 
Venus fly-by Aug. 1962 


1000 mile orbit; passive communication 
satellite; ECHO th 135-ft., 700-mi. orbit 





| 450 Ibs 


unmanned spannirelt for 
| eorly regener! missions; boosted 

by ATLAS-AGENA 68 

First U.S. manned satellite; 4000 1 Ibs. + 

(capsule including escape rocket) 











First manned orbit shot expected late 
1961 or early 1962. Sub-orbited 
launchings with REDSTONE ended after 
two successes; orbital shot with simian 
| scheduled this month to precede manned 
| shot 
Early-warning satellite; detect ICBM | R&D; second launching Mey 24, 1960 
| launchings by IR before birds leave pad; | partial success; MIDAS Ill successfully! 
R&D models weigh 2.5 tons; operational | launched July 12; MIDAS IV successfully 
system 12-15 sctellites | launched Oct. 21, detected TITAN 
| launching Oct. 24 within two minutes of 
ignition 
2nd generation weother satelite; 650 First launching scheduled for late 1962 
ibs.; 6 TV cameras in poylood; THOR. | 
AGENA B booster 


3500-Ib. orbiting astronomical satellite | First flight scheduled in late 1963 oF 
observatory equipped with telescope; | 1964 
boosted by ATLAS-AGENA 5 


1000-Ib. satellites with instruments for | First fight scheduled in 196: 1963 














geophysical measurements; polar 
(POGO) and eccentric (EGO) shots | 
planned; ATLAS-AGENA 8, THOR- 


AGENA 8B, CENTAUR boosters 


First flight planned this ‘fall for S-16; 
first flight for S-17 planned for 1962 


440-lb. orbiting solar observatory; 
THOR-DELTA booster, S-16 early ver- 
sion; S-17 and S-57 advanced versions 


Soft-landed, remote control, unmanned | Schedule to be determined 
moon exploring or manned-lunar sup- 


port spacecraft; SATURN booster 


‘cupedte veugh 
ATLAS-AGENA B 


R&D; first fight Aug. 23, RANGER failed 
to launch from orbit; next shot slipped 


300- Ib. instromented 
landed on moon; 


booster to November; first lunar landing 
| planned for 1962; nine RANGERS 
planned 


Sytem of 3 to 6 multi-launched ECHO | First orbital flight scheduled for 1963 
i! communications satellites or 1964 


100- Ib active repecter onpetnentes | Britain, France ad Germany building 
communications satellites. Commercial | | ground stations; Latin American interest 
system planned; DELTA booster | seve first launching next year 








Anti-sotellite satellite inspection system; | RED to be launched against reflectors 
to be com by interception | or balloons in 400-mi. orbits late ‘61! 
system; about 2 tons; ATLAS launched | 





Reconnclesence satellite; formerly SEN- | R&D, SAMOS o svccesstully launched 

TRY; R&D model weighs 4100 Ibs. Jan. 3! from Vandenberg; scheduled to 
be operational lcte 1962; advanced 
SAMOS under development; SAMOS I! 
launching failed Sept. 9 


Logistics, muintenence, supply space- - | Study contracts awarded in December 
craft for spoce systems 
750-Ib. spacecraft soft-landing 100-300 | First moon fights 1963; seven or more 


ibs. instruments on moon; ATLAS-CEN- | to be launched by 1965 
TAUR booster booster 


24- he. instante instantencees cepocter communi - R&D: first laundiing scheduled late 1962 
cations satellite. DELTA booster 




















PROJECT 


KTELESTAR yaTat- NASA) 


CONTRACTORS 
BTL, management for AT&T 








#TIROS (NAS (NASA- Weo. By.) RCA, prime 
TRANS! $17 (Navy) a, aia = Fae Applied Physics Laberetery, prime 
VOYAGER (NASA) ; No contract announced 





YO YO (Novy) 





WX-15 (NASA-AF-Navy) 





AGENA (Air Force) 





1 Gntied emenned 


STATUS 


DESCRIPTION 


125 b., active repeater, experimental R&D; four satellites planned; first 
| indiestry communication sotellite; DELTA | launching scheduled April 1962 by NASA 
| booster on cost- reimbursed basis 


Meteorological satellite; TV pleteves of | R&D; first leuniing April, 1960; second 
cloud cover; TIROS Wi corried IR scanner | last Nov. 23; third July 12, all successful 
four more planned. Total Planned 7 


| Navigational satellite; R&D ‘model | “TRANSIT 1B R&D satellite in orbit 
| weighs more than 250 Ibs.; opera- | April 13, 1960; IIA plus piggyback satel- 
| tional model about 50-100 Ibs. lite in orbit June 22; TRANSIT IIB launch- 
ed into poor orbit Feb. 21; IVA orbited 
June 29 with 2 piggy-back poyloads 
that failed to separate; 4-satellite sys 
| [tem scheduled to be in orbit 1962 


| Unmanned spacecraft to “orbit Mars | | Study; frst flight plonned by 1965 


|or Venus; eject capsule for re-entry; | 

| SATURN booster 

| Tactical sea-launched one-pass recon- R&D 
| naissance satelloid 





North American, prime; Thiokol, pro- 
pulsion 


Lockheed, prime; Bell, propulsion 





BLUE SCOUT (Air Force) 


*CENTAUR (NASA) 


Aeronutronic, prime; Mianeapelie- 
Honeywell, guidance; Aerojet /Hercules, 
Thiokol, propulsion 


GD/Astronautics, prime; 
Whitney, — propulsion; 
Honeywell, guidance 





‘Pratt & 
Minneapolis- 





*® DELTA (NASA) 


®NOVA-L (NASA) 





NOVA-S (Air Force) 





ORION (Air Force) 4 





PHOENIX (Air Force) 





*®ROVER (NASA, AEC) 


scout (NASA) 





THOR-ABLESTAR (Air Force- 
NASA) 








Douglas, booster; Bell, guidance; Rock- 
etdyne/Aerojet/ABL, propulsion 


No prime announced; Rocketdyne, pro- 
pulsion 


No contractor announced; expesied to 
be based on Aerojet/Grand Central 
feasibility studies 


General Atomic 


No contracts announced 


Aerciet, NERVA prime, Westinghouse, 
propulsion 


Marshall Center, prime and booster; 
Douglas and Convair, upper stages; 
Rocketdyne, booster and mid-stage 
engines; Pratt & Whitney, top-stage 


| engines 


Chance vowgt, prime; Minneapolis- 
Honeywell, guidance; Aerojet-General, 
Hercyles/Thiokol/ABL, propulsion 





STL, prime; Rocketdyne, /herojet- Gen- 
eral/ABL, propulsion 


| Rocket plane; 4000 mphs fight at edge | Powered flights in progress; plane #1 

|of space; on AF model each XLR-l | has hit Mach 3 and more than 136,500 
| rocket engine develops 16,000 Ibs. of | ft. with XLR-Il engine; plane #2 with 

thrust; XLR-99 engines 50,000 Ibs. Three | XLR-99 engine turned over to NASA; 
| planes delivered. |has hit 3920 mph speed record; allti- 
} tude record of 217,000 ft. (unofficial! 
| for manned, powered flight) 


Space Vehicles 


Used in DISCOVERER program; larger 
AGENA 8 also to be used with ATLAS 
and THOR 


1700-pound satellite after burnout; 
AGENA 6 stop-start 2450-ib. engine; 
about fuel capacity / AGENA A 


Solid multi-stage booster based on 
SCOUT components 





Operational 


Pair of Lox. liquid hydrogen engines; 
30,000 Ibs. total thrust, atop ATLAS 
booster, capable orbiting 8500 Ibs. 
launching 1450-ib. space probe. | 


Successor to THOR-ABLE; upper gage | Interim launch vehicle for TRROS-ECHO; 
| guidance; 480 Ib. payload capacity being used for other satellites and one 
deep space probe; 26 on order 


First flight test slipped to eorly 1962; 
first engine delivered 











Clustered 6-12 million Ib. liquid pro- | R&D on 1.5 million ib. F-1 engines; 
peliant booster plus upper stages vehicle contract expected to be award- 
i ed this fall; F-1 test-fired 19 times at 
more than | million Ibs. thrust; program 
may be integrated with SATURN 





| 
| | 


Clustered 12- million—20- million- iy. R&D; contracts enpected to be let 

| booster; possible alternative to NOVA-L | this year 

| Space beodter hamched by series of | | Advanced engineering studies under 

| ctomic explosions | way; tests may be attempted with 
/ resumption of nuclear testing 


| Recoverable booser—possibly @ modi- | Studies 
fied F-1 


First nucleor rocket: KIWI non-flying | First NERVA test flight expected 1965; 
test engines and NERVA flight engines 


lies 


Series of multistage vehicles based on First C-1 launching Oct. 27 from Cape 

1.5-million-ib. clustered booster and | successful; booster with inert upper 

vorious upper stages of LOX-liquid | stages flew 2147 miles, (84.8 m. apo 

hydrogen engines. Early model to orbit | gee); flight with live upper stages sched 

20,000-ib. payload vled 1963. C-2 killed, C-3 to have two 
F-1's in 1st stage; C-4, four F-1's C-5 five 
F-1's 








SCOUT flights in ‘61 completes R&D 
Navy proposing SEASCOUT for seo 
borne surface launch, would be based 
| on POLARIS ond SCOUT 


| Solid four-stage satellite launcher; 200 | 
| Ib. payload in orbit 





| Three- dege vehicle, orbital capability | THOR- -ABLE p phased out. Used in TRAN 
| 800 Ibs. Upper stoge has restart engine SIT and COURIER 














*XEXPLORER 1 (30.8 Ibs.) U.S. Lounched 1/31/58, est. life 7-10 years 
Orbits earth; perigee 217 m., apogee 1092 m., period 106.1 min. (Dis 
covered Van Alien Belt); not transmitting. 


* VANGUARD 1 (3.25 Ibs.) U.S. Launched 3/17/58, est. life 200-1000 
yeors. Orbits earth; perigee 404, apogee 2448, period 133.8; transmitting. 


LUNIK | “MECHTA” (3245 Ibs.) Russia. Launched 1/2/59. Believed to 
be in orbit around sun on 15-mo. cycle; not transmitting. 


* VANGUARD Wi (20.7 Ibs.) US. Launched 2/17/59, est. life 100-250 
years. Orbits earth but is “wobbling”; perigee 354, apogee 2037, period 
125.3; inclination to equator 32.88°; not transmitting. 


PIONEER IV (13.4 Ibs.) U.S. Launched 3/3/59. Orbits sun, and achieved 
primary mission—earth-moon trajectory; not transmitting. 


EXPLORER VI “PADDLEWHEEL” (142 ibs.) U.S. Lownched 8/7/59. 
Orbits earth; initial perigee 156, initial apogee 26,357, initial period 
12% hrs., present orbit uncertain. 


VANGUARD Ill (about 100 ibs.) U.S. launched 9/18/59, est. life 
50-150 years. Orbits earth; perigee 317, apogee 2320, period 129.8; 
not transmitting. 


EXPLORER VII (91.5 ibs.) U.S. Launched 10/13/59, est. life 30-40 
yeors. Orbits earth; perigee 344, apogee 669, period 101.1; transmitting. 


PIONEER V (94.8 Ibs.) U.S. Launched 3/11/60, est. life forever. Orbits 
sun, interplonetary environment probe; completed one full orbit 1/16/61; 
aphelion .9951 au, perihelion .8061 av, not transmitting. 


TIROS 1 (270 Ibs.) U.S. Launched 4/1/60, est, life 50-150 years. Orbits 
earth; picture-toking weather satellite; perigee 429, apogee 467, period 
99.1; transmitting. 


* TRANSIT IB (265 Ibs.) U.S. Launched 4/13/60, est. life 6 years. Orbits 
earth; perigee 229, apogee 407, period 94.8. First R&D navigation 
satellite. Not transmitting. 


®SPUTNIK IV (10,008 Ibs.) Russio. Launched 5/15/60, est. life 2-3 
years. Orbits earth; initial perigee 188, apogee 229—changed to 
191/429 on 5/19/60; last reported—perigee 175, apogee 286, period 
92.0. Test of support systems, cabin, for manned space flight; attempt 
to return from orbit failed; payload, case and two pieces now in orbit. 
Not transmitting 


®MIDAS HM (5000 ibs.) U.S. Launched 5/24/60, est. life 8-15 years. 
Orbits earth; perigee 294, apogee 317, period 94.3 Telemetry for IR 
scanning failed two days after launch. Not transmitting. 


TRANSIT H1-A (223 Ibs.) U.S. Launched 6/22/60, est. life 50-200 years. 
Orbits earth, perigee 389, apogee 649, period 101.6. Transmitting. 


NRL SOLAR RADIATION SATELLITE I (40 ibs.) U.S. launched 6/22/60 
with TRANSIT II-A, est. life 50-200 years. Orbits earth; perigee 381, 
apogee 657, period 101.6, Not transmitting. 


®ECHO 1 (132 Ibs.) U.S. Launched 8/12/60, est. life 2-16 yeors. Orbits 
earth; perigee 673, apogee 1224, period 116.5. First successful orbiting 
of passive communications satellite 


*X COURIER IB (500 Ibs.) U.S. Launched 10/4/60, est. life 200-500 yeors 
Orbits earth; perigee 599, apogee 755, period 106.9. First successful 
launching of delayed active repeater stotellite, Transmitting 





Satellites in Orbit 


®EXPLORER Vili (90 ibs.) U.S. Launched 11/3/60 by JUNO HU, est. life 
20-50 years. Orbits earth, perigee 262, apogee 1409, period 112.5. 
Provides ionospheric measurements for communications. Not transmitting, 
TIROS Wt (280 Ibs.) U.S. Launched 11/23/60, est. life 200-500 years. 
Orbits earth; perigee 378, apogee 461, period 98.2. Transmitting. 
*®SAMOS I! (4100 ibs.) U.S. Launched 1/31/61. Orbits earth; perigee 
295, apogee 340, period 94.9. First R&D reconnaissance satellite. 
VENUS PROBE (1419 Ibs.) Russia. Launched 2/12/61, aphelion 1.0190 
ou, perihelion 0.7183 av. 

WEXPLORER 1X (15 ibs.) U.S. Launched 2/16/61. Orbits earth; perigee 
466, apogee 1524, period 118.1. A 12-ft. “polka dot” balloon. 

* DISCOVERER VV (2450 ibs.) U.S. Launched 2/17/61. Orbits earth; 
perigee 176, apogee 382, period 93.6. No attempt to recover 300-Ib. 
capsule because of malfunction. 

DISCOVERER XXI (2100 Ibs.) U.S, Launched 2/18/61. Orbits earth; 
perigee 154, apogee 462, period 94.6. Carried IR equipment for MIDAS 
program to measure background radiation from earth. 

EXPLORER X (78 ibs.) US. Launched 3/25/61. Last known position; 
perigee 110, apogee 112,500, period 50.12. Optical pumping magne- 
tometer. Position uncertain. 

*DISCOVERER XXII (2100 Ibs.) U.S. Launched 4/8/61. Orbits earth; 
perigee 183, apogee 313, period 92.6. Capsule ejected in wrong direc- 
tion, sending it further into space, Not transmitting. 

EXPLORER XI (82 Ibs.) U.S. Launched 4/27/61. Orbits earth; perigee 
302, apogee 1108, period 107.8. Measures gamma rays from the stars 
absorbed in earth's atmosphere. 

TRANSIT IVA (IVA, 175 Ibs., GREB Ni, 55 tbs.; INJUN, 40 Ibs.) U.S. 
Launched 6/29/61. Orbits earth; TRANSIT—perigee 547, apogee 620, 
period 103.8. GREB-INJUN—perigee 548, apogee 619, period 103.8. 
Transmitting. GREB II! and INJUN failed to seporote after three-in-one 
launch. ; 

® DISCOVERER XXVI (2100 Ibs.) U.S. Launched 7/7/61. Orbits earth; 
perigee 142, apogee 315, period 92.0. Systems evoluation of AGENA B. 
Capsule recovered. 

TIROS Wf (285 ibs.) U.S. Launched 7/12/61. Orbits earth; perigee 457, 
apogee 511, period 100.3. Transmitting cloud cover weather pictures. 
MIDAS Wl (3500 Ibs.) U.S. Launched 7/12/61. Orbits earth, perigee 
2084, apogee 2197, period 161.5. IR early warning satellite. 
EXPLORER Xi (83 Ibs.) U. S. Launched 8/15/61. Orbits earth; perigee 
284, apogee 47,952, period 1593. Study Van Allen belts and energetic 
porticles in space. 

®DISCOVERER XXX (2100 Ibs.) U.S. Launched 9/12/61. Orbits earth; 
perigee 144, apogee 281, period 91.4. Capsule recovered in the air. 
Space radiation experiments. 

*XDISCOVERER XXXII (2100 ibs.) U.S. Launched 10/13/61. Orbits earth; 
perigee 145, apogee 223, period 90.5. Capsule recovered in the air. 
Contained space radiation experiments, 

*MIDAS IV (3500 Ibs.) U.S. Launched 10/21/61. Orbits earth; approxi- 
mately 2100 circular; period 172. IR scanning early-warning satellite. 
Transmitting. 

* WESTFORD BELT (75 ibs.) US 
approximately 2100 circular 


Launched 10/21/61. Orbits earth; 


(Orbital data is latest official information as of 1200 Z, October 24, 1961) 


ORDER REPRINTS OF THE ASTROLOG FROM: 


Research Department 
Missiles and Rockets 
1001 Vermont Avenue, N.W. 
Washington 5, D. C. 


Price: 25 cents per copy 
Payment must accompany order. 


The M/R Astrolog is a copyright feature of American Aviation Publications, Inc. 
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Technical Countdown 





ELECTRONICS 
Microwave Tube Capabilities Extended 


A high perveance gun—developed by Raytheon’s Spen- 
cer Laboratory, is increasing the capabilities of hollow beam 
microwave tubes. Company officials say the chief advantages 
of the magnetron injection gun are low voltage operation, 
lower x-ray level, enhanced bandwidth and longer life. The 
tubes are to be available by the end of this year 


WSMR Gets Parametric Amplifier 


A powertul parametric amplifier has been installed and 
is Operating in a FPS-16 radar unit at White Sands Missile 
Range. Varian Associates, builders and installers of the unit, 
says the amplifier increased the radar range by approximately 
40° and decreased the radar noise from 11 db to 4 db with 
a consequent boosting of the output power from | megawatt 
to 4 megawatts 


Antenna Built for World-Wide TV 


A tropospheric scatter antenna—available with reflectors 
30, 60, and 120 feet across—has been built by the Boeing 
Co.'s Antenna Dept. for long range communications—in 
cluding world-wide television. Capable of transmitting voice, 
television and computer data distances of 500 miles without 
signal boosters, the antenna’s principal advantages, Boeing 
officials said, are the 5 to 10° lower initial cost and ease of 
assembly 


Reactor Electricity by 1966 


An atomic reactor using thermionic units in its fuel 
elements to convert heat directly into electricity could be 
operating as early as 1966, say Martin Co. scientists. Ad- 
vance design work has been completed on direct conversion 
systems in the 60 and 300 kw power ranges. Lack ol 
mechanical motion should lead to higher reliability and 
rotation prevention in space 


Glass for Gas in Lasers 


Larger lasers with more readily controlled output at less 
cost are possible by using glass instead of crystal or gas 
American Optical Co. scientists say the use of glass permits 
the construction of specially-shaped lasers—including lasers 
in the form of glass fibers. The fiber’s large surface area 
means easy removal of the tremendous heat generated during 
laser activity. This should, in turn, make it easict 


solid continuous wave laser 


to obtain a 


West Ford Aside 


A maneuverable microwave antenna system designed by 
the Boeing Co. installed in a KC-135 jet tanker was to be 
checked out in the ill-fated West Ford experiment. One 
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aspect was to determine the feasibility of bouncing commu- 
nication signals off the band of filaments to distant points on 
earth. The second was to investigate the band for high flying 
aircraft and the extent to which planes could be used as 
relay points for communication with satellites, space vehicles 
and other aircraft. 


ADVANCED MATERIALS 
Super Cryogenic Insulation 


A new insulation system is solving cryogenic and thermal 
control problems in OGO, Ranger and Mariner. Developed 
by National Research Corp. and dubbed NRC-2, the insula- 
tion was also used in two 7800-gal. semi-trailers built by 
Standard Steel and sold to NASA. The units carried liquid 


hydrogen across the U.S. without any “significant boil-off 


Huge Forging Presses in U.S.S.R.? 


The Soviet Central Scientific Research Institute of Tech 
nology and Machine Building says it has designed 50,000- 
and 200,000-ton capacity hydraulic presses with the body 
and other parts made from pre-stressed reinforced concrete 
The concrete reduces metal consumption in building a 
50,000-ton press by a factor of 5. The Russians phrased it 
this way The possibility of using this highly economic 
material is extremely important in connection with the 


necessity for building several 200,000-ton capacity presses 


Tungsten Nozzles for AEC 


High purity tugsten nozzle inserts with small grain size, 
reasonable machineability and good dimensional stability 
have been produced for the AEC by Union Carbide Nuclear 
Co. Inserts having densitics ranging trom 75-85% were 
sintered at a maximum of 4670° F in induction furnaces 


using a graphite susceptor and a flowing helium atmosphere 


ASW ENGINEERING 
More Tests at AUTEC 


The deep waters of the Tongue of the Ocean in the 
British West Indies south of Nassau will shortly be used for 
acoustic instrumentation experiments by the Defense Systems 
Div. of General Motors. This geographic area is also part 
of the Navy's projected ASW missile range AUTEC, which 
may soon be reverberating with underwater tests (M/R, 
Oct. 23, p. 40) 


Signatures Needed 


Sonar signatures of hydrofoil craft skimming across the 
ocean are needed by the Navy's Bureau of Ships. Contract 
to gather them was recently awarded to Lockheed-California 
Co. (Div. of Lockheed Aircraft), which has been obtaining 
this type of data with a 17-foot catamaran using various 


foils 
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‘Bumper’ May Cure Meteoroid Hazard 


Multiple-sheet hulls recommended for 


manned spacecraft; may affect Apollo design 


TWO NASA scientists are recom- 
mending using multiple-sheet hulls to 
protect manned spacecraft from the 
hazards of meteoroid impacts. 

They say that “any other recourse 
could be disastrous to the occupants 
and mission of the space vehicle” 
particularly for a manned 14-day lunar 
mission. 

The recommendation in a report by 
C. Robert Nysmith and James L. Sum- 
mers of NASA’s Ames Research Center, 
Moffett Field, Calif., could have an 
important bearing on the design of 
Apollo and other manned spacecraft. 
Their calculations also show: 





Even with such structural precau- 
tions taken, the danger of critical dam- 
age stemming from meteoroid impact is 
still present. The number of penetra- 
tions can be as high as three a day—on 
the average—for spacecraft hulls made 
of an otherwise structurally-adequate 
single sheet of aluminum; and although 
reduced for multiple-sheet structures, 
the number can still go up to one 


penetration every 11 days. 

@ Weight makes waste — Clearly, 
the chance of a space vehicle being 
struck by a meteoroid varies with the 
trip length and exposed area of the 
craft. The most fearsome damage would 
come from a meteoroid having enough 
energy either to penetrate the space- 
craft and cause explosive decompres- 
sion, or to seriously damage critical 
equipment on board. 

The problem can be simplified by 
assuming that “significant damage” is 
done whenever the hull is completely 
punctured. 

One way to insure against hull 
penetration is to make the structure so 
impervious that the largest anticipated 
meteoroid would never pierce it—which 
would also lead to a vehicle so heavy it 
could not efficiently serve its mission. 

e Energy absorber — A better ap- 
proach is the multiple-sheet hull design 
suggested in 1947 by Dr. Fred L. Whip- 
ple of the Harvard College Observatory. 
The spacecraft would be surrounded by 

the now familiar 














“meteor bumper,” 
a thin outer shell 
spaced a distance 
out from the main 
ngeatie gene | hull. 

Upon hitting 
the bumper, the less 
energetic meteor- 
oids would vapor- 
ize, at the same 
time vaporizing a 
bit of the bumper 
material. On the 
other hand, the 
more energetic me- 
teoroids might only 
1 be fragmented by 
the bumper. These 
pieces, plus those 
loosened from the 

| 7 bumper, would then 
Alciod impinge on the in- 
ner shell. But the 
total kinetic energy 








4 ‘ would be divided 
among many parti- 
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cles, thereby lower- 
ing the probability 


by William Beller 


of any one of them puncturing the mate- 
rial. This is the insurance provided by 
the multiple-sheet hull. 

In the Ames’ tests, projectiles sim- 
ulating typical meteoroids were fired at 
high speed at structures made up of 
thin 2024-T3 aluminum alclad sheets 
placed one behind the other. During 
the tests, the thickness and number of 
sheets were varied, but the total thick- 
ness was held constant at 0.062 inches 
In this way, the weight per unit area 
was held constant. 

However, in one test the effect of 
placing a fluffy, glass-wool batting be- 
tween the sheets was investigated. Here, 
the added material increased by 30% 
the target's weight per unit area 

In all these tests, the penetration 
resistance of a multiple-sheet structure 
was measured by its “ballistic limit.’ 
[his is an ordnance term defined as, 
“The particular velocity . determined 
by test, at which the (multiple-sheet) 
plate will just resist complete penetra 
tion by the projectile in question.’ 

The term is believed apt for space 
craft usage because any meteoroid pen 
etration of a spacecraft hull would 
surely imperil the vehicle's mission 

Here are some of the results of the 
tests: 

— Penetration resistance is increased 
by a factor of 1.75 when a single sheet 
of material is divided into two sheets 
(each half as thick as the original) 
spaced '2-in. apart. 

—When the spacing between the 
two sheets is increased to |-in., the 
penetration resistance is increased by 
factor of 2.2 over the single-sheet struc- 
ture. 

—Increasing the number of sheets 
from one to two is considerably more 
effective than increasing the number 
from two to four, 

—The most substantial gain in pen- 
etration resistance is achieved by clos- 
ing the void between the sheets with 
glass-wool filler. (Note that the unit 
weight with fuller is 30% greater than 
without it.) 

@ Two lunarcraft designs—The data 
from these tests were used to calculate 
the probable survivability of two de 
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signs of manned spacecraft sent on 14- 
day lunar missions. The first design 
called for a hull made up of a single- 
sheet of constant thickness aluminum; 
and the second, for a double hull con- 
sisting of two equal-thickness aluminum 
skins separated by a space loosely filled 
with glass-wool insulation. 

Specifically, the vehicle design was 
arbitrarily chosen to be a right circular 
cylinder able to contain a two-man 
space crew. The material selected was 
2024-T3 aluminum alclad, which has a 
working strength of 20,000 psi. A single 
sheet 0.033 inches thick would be 
needed to hold a vehicle internal pres- 
sure of one atmosphere 

Thus, the multiple-sheet-hull design 
evaluated of two 0.33-in. 
sheets of aluminum material spaced one 
inch apart; with the space between the 
sheets filled with glass wool. 

Since this multiple-sheet design was 
to be compared on the basis of identical 
unit weights, the single-sheet hull was 
made 0.090 inches thick. 

The probable masses of meteoroids 
encountered and their structures and 
compositions were judged on the basis 
of previous space research and theoret- 


consisted 


considerations. 

The and compositions of 
meteoroids were then combined to give 
an “optimistic” and a “pessimistic” out- 
look. The optimistic view came from 
an analysis assuming “dustbail” meteor- 
oids having a relatively small number 
of impacts per square foot per day. In 
the view, the analysis as- 
sumed solid stoney meteoroids having a 
larger number of unit impacts 

The conclusions are: 

—If the optimistic outlook 
then the number of penetrations is de 
creased from one every five years for 
the single-sheet design to one every 156 
years for the multiple-sheet design 


ical 
masses 


pessimistic 


holds, 


—If the pessimistic outlook holds, 
the number of penetrations is reduced 
from 3 per day for the single-sheet 
design to one every 11 days for the 
multiple-sheet design. 

[This means that the multiple-sheet 
increases the relative effective 
flight time by a factor of 35. 

“Even so, a meteoroid hazard 
still exists even for a vehicle with mul- 
tiple-sheet hull construction, particularly 
if the pessimistic meteoroid hazard 
outlook represents the actual conditions 
in space,” Nysmith and Summers point 
out in their report (NASA Technical 
Note D-1039, “Preliminary Investiga- 
tion of Impact on Multiple-Sheet Struc- 
tures and an Evaluation of the Meteor- 
oid Hazard to Space Vehicles.”) 

“Although it may seem unneces 
sarily conservative to assume that this 
condition does exist in space,” they add, 
“our knowledge . . . at the present time 
prohibits us from doing otherwise.” % 
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DOUBLE sheet, elass wool-filled lunar vehicle hull 
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TENSILE STRENGTH DATA for beryllides, carbides and 
oxides show how the three groups compare generally in their 
ability to resist breaking. Typical beryllide values range from 
37,000 to 65,000 psi. 


advanced materials 





poor | EXCELLENT 


GENERAL COMPARISON in terms of the three key proper 
ties involved in materials evaluations for leading edges, wing 
and body panels, supporting structural members and others 
The beryllides possess a unique combination of these 


by John Judge 


Beryllides Boost Temperature Level 


Intermetallic compounds combine oxidation r« 


weight, high heat strengths for hot structural applications 





POWDERED Beryllide is placed in a steel die for cold pressing. 


metallurgy methods are followed in the part fabrication. 
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A FAMILY of compounds—bery! 
lide intermetallics—capable of increas 
ing the useful temperature of structural 
materials in missile/space applications 
by 50% are in commercial production 
by the Brush Beryllium Co. 

Extremely strong and resistant to 
oxidation at 3000°F, the new materials 
weigh about the same as aluminum 
While the beryllides fall short of the 
high use-temperatures of ceramics, they 
are more than ten times as strong at 
elevated temperatures. 

The beryllides are made from bery! 
lium chemically combined with refrac 
tory metals such as tantalum, colum 
bium and zirconium. The materials 
contain no free amounts of either con 
stituent metal. X-ray diffraction studies 
reveal completely different crystal struc 
tures and properties separate and dis 
tinct from those of the parent metals 

The first two available members of 
that family are beryllium-tantalum com- 
pounds—TaBe,,. and Ta.Be,;. These 
are two of the seven compounds Brush 
scientists found most promising during 
a 5-year research and development ef 
fort. 

Iwo zirconium and three colun 
bium compounds are expected to be 
commercially available shortly 

e High Heat Strength—Peak values 
of modulus of rupture of the beryllides 
occur in the 2300°F range at values of 
40,000 to 100,000 psi. At 2500°F. the 


Standard powder 
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modulus decreases and there is a drop 
off from one-half to two-thirds peak 
values when the temperature reaches 
2750°F. But even at this last tempera- 
ture, it takes 35,000 psi to rupture a bar 
of Ta.Be,;, says Brush. 
Determinations of oxidation resist- 
ance were made by subjecting the beryl- 
lides to streams of air at high tempera- 
tures for 100 hours. Penetration was 
then measured in mils. At 2500°F 
penetration ranged from 0.3 mils in the 
case of Ta,Be,; to 0.9 mils for NbBe,. 
At 2700°F, the tantalum compound 
showed only 0.9 mils penetration. 


Typical Oxidation Resistance Properties 
(Mils penetration in 100 hours) 


2500 F 2700 F 
TaBers 0.5 0.9 
Ta.Be 0.3 0.9 
NbBe.» 0.9 2.0 
Nb. Be; 0.6 19 
ZrBeis 0.5 1.3 
Zr.Be 0.5 1.2 


The third key property as far as 
airborne and space applications are con- 
cerned is specific gravity. Like beryl- 
lium, the beryllides have low values 
ranging from 2.72 to 5.05. This is an 
advantage over refractory metals such 
as tungsten and molybdenum which 
have specific gravities of 10.2 and 19.3 
respectively. As a group, the beryllides 
are roughly equivalent in weight to cera 
mics, aluminum and titanium 

In the production of beryllides, the 
constituent metals are intimately blend- 
ed in powder form and reacted at 
elevated temperatures. The resultant 
intermetallics are ground to powders 
for fabrication. 





e Theory to Practice—Brush is ac 
tively investigating fabrication tech 
niques under an Air Force contract 
Progress has been made. One basic 
method is cold pressing and sintering 
Similar to conventional ceramic proc 
esses, the beryllides are mixed with 
suitable binders, pressed in steel dies 
and fired 

Ihe resultant shapes have densities 
of 98 to 100% theoretical. Finishing 
methods depend on required tolerances 
but diamond grinding is used generally 

Isostatic pressing is another satisfac 
tory process and cones and cylinders 
with high uniform density have been 
fabricated. Discs running 12 in. across 
and 1.5 in. thick have been made by 
het pressing with larger parts feasible 
Flame spraying has also been success 
ful; so has extrusion and slip casting 

[Three main categories of matcérials 
are under intensive development for 
high temperature applications across the 


U.S.—super alloys, refractory metals 
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INTERMETALLICS are produced by reacting constituent metal powders in these 


furnaces 


and ceramics 

Brush compares the beryllides favor- 
ably with the super alloys. These alloys 
are temperature-limited to about 2200 
F while the intermetallics have a top 
use-temperature approaching 3000°F 
Their lightness is a factor. 

Refractory metals must be coated 
to prevent or reduce oxidation. Bery! 
lides are an even match in strength at 
temperatures over 2500°F and _ last 
longer 

Ceramics have it all over the beryl 
lides in maximum use temperatures but 
the latter are much stronger. In addi 
tion, the thermal conductivity of the in- 
termetallics is roughly twice that of the 
best ceramic at these working temper: 
tures—an important consideration in 
Ihe thermal ex- 
pansion properties of the beryllides are 


heat sink applications 


roughly the same as nickel, making 
them compatible for structural use with 
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Optical pyrometer readings check the reaction’s progress 


other metals 


Brush’s work in the intermetallics 
was supported in large part by both the 
Air Force, which initiated the operation, 
and the AEC. Contracts have totalled 
over $1 million to date. 

Sample quantities of the beryllides 
have been supplied to a number of 
prime contractors during the experi 
mental phase of the development work 
The powder form sold for $300 per Ib 
Recent advances and production tech 
niques have cut this by more than 50% 
and further reduction will be made as 
volume use develops 

[he development of fabricating 
processes is underway. The seven mem 
bers of the family will all be available 
shortly. Additional beryllides are being 
investigated together with some ternary 


systems—intermetallic systems made by 
reacting a third metal with a binary 
intermetallic compound 3 
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Questions 
and 


Answers 
about the 





GLOBAL 
COMMUNICATIONS 
CAPABILITIES 


RCA 


What capabilities? From which subsidiary of 
RCA? 


From RCA Communications, Inc. 

Uncommon capabilities for designing and 
operating ground communications networks 
of world-wide scope needed by contractors, 
sub-contractors, and government agencies 
engaged in space or missile projects. 


RCA Communications also provides facilities 
for private communications . . . data com- 
munications ... and commercial communi- 
cations of all kinds — telegraph, telex, radio- 
photo, and radiotelephone by means of radio 
and coaxial cable channels. It designs not 
only completely new systems but also sys- 
tems incorporating the most efficient and 
economical arrangement of established 
facilities. 


How were these capabilities acquired? 
Through 41 years experience in building and 
operating a world-wide communications 
system. Today, RCA’s integrated telegraph, 
telex, and radiophoto networks reach more 
than 100 countries and ships at sea. 


In what ways does RCA make its capabilities 
available? 


As contractor or consultant. For more infor- 
mation, write RCA Communications, Inc., 
Advanced Projects Section, 66 Broad St., New 
York 4. Tel. Hanover 2-1811, Area Code 212. 


The Most Trusted Name in Communications 


Circle No. 7 on Subscriber Service Card 
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NATO Missiles ..... 





(Continued from page 13) 


weapon with a long lifetime. 

The organization chart (see p. 13) 
illustrates the complexities in setting up 
Hawk as NATO's first “Coordinated 
Production Project.” The number of 
participating agencies stems unquestion- 
ably from the fact that it was started 
from scratch and everyone concerned 
was interested in putting in as many 
checks and balances as possible. 

e Company lineup—Although it 
looks almost unworkable, both US. 
and European officials claim that with 
their initial problems out of the way 
the organization is functioning as 
smoothly as can be expected, and that 
work on the missile is going along quite 
well. 

The main working bodies of the 
organization chart are Raytheon in the 
U.S. and SETEL. It is through Ray- 
theon that technical work on the project 
is funnelled to SETEL, which in turn 
distributes the information to its Na- 
tional Prime Contractors. SETEL’s 
technical group is called the Mandate. 
NPCs include C. F. Thomson Houston 
of France, Philips of the Netherlands, 
Ateliers de Construction Electrique de 
Charleroi of Belgium, Germany’s Tele- 
funken and Finmeccanica of Italy. 

Underneath these companies are 
about 40 European subcontractors. 
Raytheon holds a 40% interest in one 
of them, Selenia of Italy. 

Overall management of the project 
is under the direction of a retired Dutch 
lieutenant general, William J. Reynierse, 
who holds the title of Project Manager. 
He reports to the inter-governmental 
Hawk Production Organization. 

On the U.S. side, the Army is the 
project’s executive agency, with Red- 
stone Arsenal’s AOMC and ARGMA 
responsible for the operational end. 

The key agency in Raytheon is the 
NATO Support Department headed by 
S. I. Gilman at Lawrence, Mass. Gil- 
man has a 150-man group which han- 
dles the documentation and birddogs all 
aspects of the program—including send- 
ing missions to plants to help set up 
special manufacturing facilities and 
other trouble shooting tasks. 

Gilman’s unit comes under Ray- 
theon’s Aero-Weapons Division and is 
supported by the Missile and Space 
Division as well as other components 
of the company. Raytheon also han- 
dies the flow of components from about 
12 U.S. subcontractors. 

© Production phases—The program 
for initiating European production is 
broken down into three main phases: 
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— Preliminary production for which 
the U.S. supplies complete “do-it- 
yourself” kits. 

— Pre-production, involving the sup- 
ply of components and parts. 

— Production, involving the supply 
only of items the European makers are 
not able to produce. 

In practice, the phasing-in of pro- 
duction is much like that of a manufac- 
turer setting up a subsidiary production 
unit in another part of his country 
Only in this case, the phasing-in is com- 
plicated by the language barrier, dif- 
ferences in word meaning when trans- 
lated from English to French, German 
or Italian, and by the 3000-mi. distance 
between Raytheon and SETEL. 

Translation of measurements from 
statute to metric has caused some prob 
lems, but these are being overcome by 
the employment of master gages and 
gears. 

Some 5 million drawings, specs and 
technical instructions needed to pro- 
duce the highly complex Hawk are 
handled through centers at Andover 
Mass., and Paris. Much of this docu- 
mentation has been reduced to micro- 
film and mounted on IBM cards, saving 
both time and storage space. 

While problems remain on the work- 
ing end, they are comparatively simple 
to those encountered in setting up 
Hawk’s NATO organization 

Before the U.S. would agree to pro- 
viding the weapon, it made the NATO 
countries commit themselves to build- 
ing enough missiles to make the estab- 
lishment of an industrial consortium 
economically feasible. It also laid down 
specific requirements on facilities and 


tooling, security regulations and the 
payment for know-how as well as 
hardware. It also made provision for 


feeding back to the U.S. any European- 
born improvements in Hawk. 

These requirements then had to be 
met in individual contracts signed with 
the five participating countries, which 
in turn, had to comply within the frame- 
work of their own internal political, 
tax, budgetary and commercial in- 
terests. 

As one lawyer put it: “It all came 
down to a lot of legal nitpicking.” 

Actual dollar figures are not avail- 
able for the contribution to the pro- 
gram by each country. But each nation 
is to get only its pro-rata share of the 
work based on its contribution. 

On this basis, West Germany is the 
largest contributor, paying for nine bat- 
talions of NATO Hawks. Italy and the 
U.S. are each taking four battalions 
(the U.S. already has several U.S. pro- 
duced battalions deployed in Europe), 
and France, Belgium and the Nether- 
lands are committed to three apiece. % 
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——industry 


UNIVIS, INC. formed a subsidiary, 
American Aerospace Controls, Farming- 
dale, N.Y. to produce and develop ad- 
vanced space technological instruments 
and components. 

Included will be the design and 
manufacture of proprietary precision 
electromechanical devices, reflective op- 
tic components and thin film trans- 
ducers. Specialized R&D facilities are 
planned. 


SPACE TECHNOLOGY LABORA- 
TORIES, INC. dedicated the first build- 
ing of the new $30 million Space Tech- 
nology Center, Redondo Beach, Calif. 
It will house research laboratories for 
space development programs. Among 
other buildings in the 110-acre-complex 
will be a high-bay manufacturing struc- 
ture designed for fabrication and space 
environment testing of spacecraft and 
their sub-assemblies. 


IPSEN INDUSTRIES, INC. formed 
the Refractory Metals Div. subsidiary in 
Rockford, Ill. to do research and devel- 
opment of ultra-high-temperature ma- 
terials. Special emphasis will be placed 
on R&D of materials whose working 
temperatures exceed 3000°F. 


APPLIED MICROWAVE ELEC- 
TRONICS began construction of an 
addition to its Baltimore, Md. plant. 
The addition will expand AME’s ma- 
chine tool facility and engineering test 


laboratory and will add an automatic 
and integrated plating department and 
a brazing department. 


KOLLSMAN INDUSTRIES INC. 
established Kollsman Instrument Lim- 
ited, London, England to service the 
British Air Ministry and airframe man- 
ufacturers in the astro compass, instru- 
mentation and navigational system 
fields. 

PUROLATOR PRODUCTS, INC. 
has acquired Hadbar, Inc., a Los An- 
geles producer of gaskets and seals for 
the missile and aircraft industries. 





WEBB & KNAPP will build an | 


Aviation and Space Industry Center in 
Washington, D.C. The two buildings, 
with 500,000 sq. ft. of floor space, will 


be ready for occupancy in the fall of | 


1963. 


BRITISH AIRCRAFT CORP. says 
it is looking forward to a substantial 
order for its Vickers Vigilant from the 


British Army. BAC also is setting up | 


a requested Vigilant demonstration for 


the U.S. Marine Corps which will take 


place next May. 

With the German Cobra design re- 
portedly abandoned, the chief competi- 
tion for the wire-guided Vigilant is the 
French Entac, also wire guided. Entac 
is considerably cheaper per round than 
Vigilant, but BAC maintains that it can 
do twice the battlefield job. 





Financial Reports 


COMPANY PERIOD ~ INCOME EARNINGS 
1961 1960 1961 1960 
American Potash & 

Chemical Corp. 9 Mo. Sept. 30 $ 33,858,963) $ 38,250,153 $ 3,160,162) $ 3,745,192 
B. F. Goodrich Co. | 9 Mo. Sept. 30, 559,690,620 587,602,200, 23,077,760 24,121,747 
Clevite Corp. 9 Mo. Sept. 30 67,777,288, 73,097,662 _ — 
Gabriel Co. 9 Mo. Sept.30| 22,942,153 24,587,295 450,368 —28,774 
International ne 3 a: 

Rectifier Corp. 3 Mo. Sept. 30 3,529,631 3,337,4% 285,080 280,667 
Litton Industries Yeor, July 31; 250,114,456 187,761,242) ‘10,158,323 7,454,854 
Lockheed Aircraft 

Corp. 9 Mo. Sept. 30, 995,442,000 962,298,000 —«-16,502,000 _ 
Lora! Eelectronics 

Corp. 6 Mo. Sept. 30 19,238,000, —- 18,000,000 762,700 612,000 
Moog Servocontrols, 

Inc. 3 Mo. Sept. 30 2,564,688 1,880,485 29,075 131,223 
Motorola, Inc. 9 Mo. Sept. 30 207,703,769 224,480,543 6,416,892 9,782,851 
National Research 

Com. 9 Mo. Sept. 30 7,404,300 6,871,400 353,400 170,300 
Northrop Corp. Year, July 30 267,454,965, 233,679,427 8,673,321 7,740,219 
Sanders Associates, 

Inc. Year, July 31 «21,385,839 + —s-:17,479,495 879,849 458,186 
Zero Manufacturing 

Co 6 Mo. Sept 30 3,814,074 2,548,183 185,405 76, 363 
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16 FACT-FILLED PAGES 


describing 


Preuma Cup 


HANDLING 


A unique concept 
developed for 


MISSILES 
REFRACTORIES 
CERAMICS 
NUCLEONICS 


and numerous other 
fields. 





For the complete 

story covering: Concept, 
design, fabrication, application 
and Pneuma-Seal® concept 
and application 

write for your copy to: 


THE PRESRAY CORP. 
PAWLING, N.Y 
WESTERN DIVISION: Palo Alto, Calif. 
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Increased technical responsibilities in the field 
of range measurements have required the cre- 
ation of new positions at the Lincoln Labora- 
tory. We invite inquiries from senior members 
of the scientific community interested in par- 
ticipating with us in solving problems of the 
greatest urgency in the defense of the nation. 


RADIO PHYSICS 
and ASTRONOMY 


RE-ENTRY PHYSICS 


PENETRATION AIDS 
DEVELOPMENT 


TARGET IDENTIFICATION 
RESEARCH 


SYSTEMS: 


Space Surveillance 
Strategic Communications 
Integrated Data Networks 


NEW RADAR TECHNIQUES 
SYSTEM ANALYSIS 
COMMUNICATIONS: 


Techniques e« Psychology « Theory 


INFORMATION PROCESSING 
SOLID STATE 


Physics, Chemistry, and Metallurgy 


¢ A more complete description of the Laboratory’s 
work will be sent to you upon request. 


All qualified applicants will receive consideration for employment without 
regard to race, creed, color or national origin, 


Research and Development 
LINCOLN LABORATORY 
Massachusetts institute of Technology 


BOX 26 
LEXINGTON 73, MASSACHUSETTS 




















-—names in the news———— 








MOCK BRITE 


Richard M. Mock: Elected to the Board 
of Directors of Astrodata, Inc., Anaheim, 
Calif. Mock, a director and member of 
the Executive Committee of Lear, Inc., 
| has also served as executive vice president 
| and president, a post he held until 1959 


Lawrence J. Stein: Appointed Sales 
Engineer of San Fernando Valley and 
Central California area for American Driil 
Bushing Co. Stein has been with Ameri 
can Drill Bushing for three years prior to 
this appointment. 


Allen S. Clarke: Elected to the board 
of directors of the Weinschel Engineering 
Co. of Kensington, Md. Clarke, former 
president of Nems-Clarke Co., a division 
of Vitro Corp., will also act as a con 
sultant to the company. He is on the 
board of directors of Rixon Electronics 
Inc. and is chairman of the board of Com 
munication Electronics, Inc. 


Leigh A. Brite: Formerly with the 

| Aeronutronic Division of Ford Motor Co 
has been named vice president in charge 
of the Technical Products Div., Packard 
Bell Electronics, Los Angeles, Calif. Brite 
entered the electronic field in 1946 as re 
search and development engineer with the 
Army Security Agency and has since been 
associated with the Transmitter Equip- 
ment Co., Goodyear Aircraft Aerophysics 
Department, and the Hughes Aircraft Co 


Leland A. Sidwell: Appointed vice pres 
| ident and manager of the Connector Divi 
sion of Microdot Inc. Formerly produc 
tion manager of the Aeronautical and 
Instrument Division of Robertshaw Fulton 
Controls Co., Sidwell joined Microdot in 
1958 as manager of the Connector Divi 
sion. 


Paul Ignacz: A native Hungarian spon 
sored into the U.S. by the National Acad 
emy of Science, has been appointed direc 
tor of research at the Micro Electronics 
Corp. of Denver, Colo. He is a graduate 
of the Nador Technical University and has 
served as research engineer for the Hun 
garian Institute of Electro Chemistry 





Robert F. Hurt: Elected president of 
Grand Central Rocket Co., he succeeds 
Burt C. Monesmith, vice president of 
Lockheed Aircraft Corp. Prior to his ap 
pointment last June to the post of vice 
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SIDWELL LAMPMAN 


president-operations of Grand Central 
Rocket, Hurt served for ten years with the 
Lockheed-California Co. in various chief 
engineering posts 


Rear Adm., USN (Ret.) Leland R. 
Lampman: Appointed manager for Dyna- 
Soar program administration, in the Sys- 
tems Division of Electro-Mechanical Re- 
search, Inc. Mr. Lampman, a 1927 grad- 
uate of the Naval Academy, joined the 
Bendix Products Division as contracts ad- 


ministrator upon his retirement after 
thirty years active duty, and worked with 
Defense Electronic Products Division of 


RCA before returning to Bendix Products 


Division as assistant marketing manager 


S. E. Weaver: Appointed vice president, 
Engineering and Marketing, The Mar 
quardt Corp. He joined the company last 
year as vice president, Marketing. Weaver, 
in addition to his corporate engineering 
responsibilities, will have cognizance over 
company-sponsored research and develop 
ment, product reliability, quality control, 
tool engineering and corporate market re- 
search and product evaluation and assign- 
ment 


Dr. Thomas B. Warren: Former Senior 
Scientist at ITT Laboratories, has been 
named Research Director of Micro State's 
Microwave Components Division, where 
he will be responsible for expanding re 
search activities in microwave solid state 
devices 


James J. Jenks, Jr.: Elected to Board 
of directors of the Hewlett-Packard Co 
Jenks is chairman of the board of directors 
of the Sanborn Co., Waltham, Mass., a 
recently-acquired subsidiary of Hewlett- 
Packard. Erskine N. White, president of 
the New England Telephone and Tele- 
graph Co., has also been elected to the 
board of directors of Hewlett-Packard 


J. Donald Rauth: Martin Company 
vice president, has been appointed head of 
the Titan project. He will supervise re- 
search and development, production, flight 
testing, base activation and final checkout 
and delivery of all Titan missile and space 
systems. Existing responsibilities 
for the direction of Martin’s manufactur- 
ing and flight test division inyolving the 
Titan program will be unchanged 


booster 
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LEAR waoneri 


POWDER CLUTCH 


PROVED ON SERGEANT 





—— 






AND OTHER HIGH 
PERFORMANCE 


MISSILE AND AIRCRAFT 


The powder clutch is not new — but the performance and reliability of the 
LEAR magnetic powder clutch is a break-through in the state-of-the-art. 


Its use in high response servo systems can solve many problems currently 
experienced in systems using electric motors or hydraulics or pneumatics. 


e LEAR patented magnetic powder mixtures are totally dry — no leaking, no 
packing, greater proportional shear strength 


e RELIABILITY — units have operated more than 50 million cycles without 


deterioration or failure 


e HIGH RESPONSE — meets the stringent requirements of most advanced 


servo applications 

e AVAILABILITY —a range of sizes 
from 5 inch-ounces to 2500 inch- 
pounds are available now. 


Write for catalog of complete line 
which includes installation and appli- 
cation information. Ask for GR-324. 
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LEAR 


ELECTRO-MECHANICAL DIVISION 


110 IONIA AVE, N.W., GRAND RAPIDS, MICH. 
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SHOWN % SIZE 


WIDE ANGLE 

FLOATED RATE 

INTEGRATING GYRO 

FOR CONTROL APPLICATIONS 


Designed for strapdown control applications, this miniature wide 
angle precision gyro provides accurate and reliable performance 
in extreme missile environments. 


A newly developed high viscosity damping fluid with good low 
temperature characteristics permits large angular inputs without 
loss of reference and eliminates the need for paddle type damp- 
ing devices. Low uncompensated drift levels are obtained through 
the use of externally controlled adjustments of mechanical mass 
unbalance and fixed torque drift. A unique torquer with external 
adjustments makes possible high torque linearity including at the 
“off null’’ position. The spin motor will operate satisfactorily 
from a three phase or single phase 400 cps power supply. 


Actual test data taken on a group of these gyros demonstrate 
the capability of this device as the most accurate and stable 
control gyro now available. Typical test results include the fol- 
lowing average values: 


Uncompensated mass unbalance level—0.35°/hr/g avg.: 
Uncompensated restraint level—0.4°/hr avg.; Torquer linearity 
0.017% avg. proportional from 0.1°/sec to 5°/sec. 


TYPICAL CHARACTERISTICS 


Angular momentum (gm cm?2/sec.) 100,000 
Operating temperature 180°F 
Torquer scale factor (°/hr/ma) 800 
Input angle Up to 30 degrees 
Transfer function (mv/mr) 3.75 at gyro gain of 3.0 
Dimensions: lengths 3.56” 
body diameter 1.98” 
mounting diameter 2.15” 
Weight 1.2 pounds 


“lower operating temperature as required 


Write for complete data 


KEARFOTT DIVISION 
Dp GENERAL PRECISION, INC. 








Little Falls, New Jersey 
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Red A-Tests 





(Continued from page 14 


beginning Sept. 1, a total of nearly 100 
megatons. That is more than half as 
much as the total reported to have bee 
detonated by all of the world’s nuclear 
powers between 1945 and this year 

The Soviet tests ranged from 
relatively few kilotons to the giant Oct 
27 blast that was reported by the AEC 
to be more than 50 megatons 

The bulk of the reported tests 
—were conducted at the Soviet Arctic 
test range near the big island of Novay: 


| Zemlya that lies between the Barents 


and Kara Seas. Six of the tests ranging 
to more than several megatons were 
conducted in a remote section of Ka 
zakh near Semipalatinsk. One test was 
conducted east of Stalingrad 

At a number of points in the series 
the Russians were conducting two tests 
a day sometimes within only a few 
hours of each other. All were conduct 
in the atmosphere. One was conducted 


underwater 
Unquestionably the underwater test 

was among the most significant. It was 
reported as a “low yield” blast near 
Novaya Zemlya on Oct. 23. This was 
considered to be the warhead for either 
an ASW missile or depth charge or 
both 

e Anti-missile tests — Other “low 
yield” and possibly some high yield 
blasts in the atmosphere were consid 
ered to be tests of anti-missile weapons 
of one type or another 

These are of particular significanc 
The testing of anti-missile warheads has 
been cited many times as reason enough 
alone for the resumption of nuclear 
tests in the atmosphere 

Thus, as the magnitude of the So 
viet tests become more apparent, politi 
cal demands for U.S. resumption are 
continuing to grow 

As the week ended, President Ken 
nedy held more high level meetings 
which resumption was debated and an 
affirmative decision appeared to be im 


' 


minent desnite arguments from some ad 
visers and officials that the United States 
should still seek a new moratorium 

It became increasingly difficult to 
brush aside the warning given mori 
than a year ago by AEC Commissioner 
Robert E. Wilson 

“The foreseeable improvements 
these different types of weapons are of 
such importance that any country which 
decides to proceed with further testing 
and, hence, a systematic weapons im 
provement program while we continue 
to observe a moratorium, is likely in a 
few years to take our place as the fore 
most nuclear power in the world.” % 
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——tontracts 


AIR FORCE systems during test firings of GAR-11 to be performed on XM51 Little John 
Falcon air-to-air guided missile Rocket, less warhead 
$45,700,000—General Electric Co., Philadel- = . 
phia, Pa., for work on a classified Air !TT Federal Laboratories, Nutley, NJ., rm $132,170—Sperry Rand Corp., Sperry Utah Co 
Force project ceived a contract from Patrick AFB for a Div., Salt Lake City, Utah, for ground 
semi-automated receiving system to de- handling and test equipment for Sergeant 
tect and analyze electro-magnetic radia- Missile (2 contracts) 


$17,600,000—Arma Div., American Bosch Arma 
Corp., Garden City, N.Y., for incentive 
contract for additional inertial guidance extraneous radiation causing @ launching = ¢9 999__Radioplane, Div. of Northrop, Van 
systems for the AF Atlas ICBM. The com- failure. No amount disclosed Nuys, Calif., for ground tracking station 


pany anticipates payment of approxi - » for target missiles 
rela » » . . ‘alif 
mately $3,800,000 to subcontractors and Aerolab Development Co., Pasadena, Calif., a 


suppliers subsidiary of Marshall Industries, fron 
Cambridge Research Laboratories for Arg 
D-4 rocket vehicles. No amount disclosed 


tion to protect against the possibility of 


$7,852,000—Morrison-Knudsen and Paul Har- 
deman, Inc., Los Angeles, Calif Con 
struction of Titan missile launch facilities Geophysics Corp. of America, Bedford, Mass NAVY 
, r ttle R . 5 " for development of ground-based optical . . 
near Little Rock AFB, Ark ; : ee $4,228,932—Bridgeport Brass Co., Riverside, 
techniques for detecting nuclear expl - . 
. - . . : Calif., for parts for rocket motors 
$2,000,000—General Electric Co., Syracus ions in space. No amount disclosed 


N.Y., a letter contract for precision traj« 
tory measurement system and s ipporting 


equipment (MISTRAM-Eleuthera) 


$2,901,672—-General Electric Co., Utica, New 

York for additional guidance control 

ARMY equipment for Navy Sidewinder air-to-air 
_ missiles 

$1,328,978—Leckheed Aircraft Corp., Sun: — 

vale, Calif for work mn a classified Ai 





Force project $13,000,000-——Convair, Div. of General Dyna- $370,000—-Howard Engineering Co., Washing- 
. mics Corp., Pomona, Calif., initial deve ton, D.C., for system design and coordina- 
$866,000—Virginia Engineering Co., Inc opment of Mauler guided missile systet tion for installation of Polerts missile 
Newsport News Va Polaris trainin marine crew training facilities 
building, Fleet AntiAir Warfare Training $357,583—-Raytheon Co., Lexington Mas 
Center. Dam Neck. V modification kits for Hawk missile sy $240,230—Mink-Dayton, Inc., Dayton, Ohio, 


tems for nose section, center section, aft sec- 


$100,000—Sylvania Electric Products Inc containers, Bullpup missile and pal- 








Data Systems Operations Div., New York $257,890—Douglas Aircraft Co., Santa Monica 
N.Y., for study of space flight simulati Calif., field change kits and rej part 
for Nike/Ajaz, Hercules ont t $71,412—Amelco, Inc., Los Angeles, Calif., for 
$20.000—Hugches Aircraft Co.. Flight Test design and fabrication of electronics as- 
Division, Culver City, Calif., four air $252,524—Emerson Electric Mfg. Co St semblies to be used in the NRL experi- 
recordi 1its to mor rw the oper . Louis, M for product and productior mental package for the NASA S-I7 Satel- 
f F-102 i eptor armament ont: engineering and quality assurance service ite 








and up to 


50°. SAVINGS IN COST! 


A RELIABLE AND ECONOMICAL WAY TO RECORD 


V STRAINS 
V PRESSURES 

V TEMPERATURES 

V POSITION INFORMATIC 


br 












One portable package 


replaces a mu'ti-rack syst@ém 


SPECIFICATIONS 









¢ CONNECT YOUR TRANSDUCERS DIRECTLY to MOBIDAC. No 
external d-c channel amplifiers required 





CONDENSED 








— ’ t _—* t for all CT COMPATIBILITY ith all 

or gapless a * GUARANTEED DIRE ul with all major com- 
input Levels major pal - an 
4 millivolts te + 4 volts . puters. No tape translation required 


Accuracy (full scale) 0.1% Test Identification OPTIONS: Increased channel capacity . . . 100 of more, Higher 
fing Pregreme Run number is inserted on Sampling Speeds, Quick-Look Display, Punched Tape and 
Selectable by front panel Sag of test Card Outputs 
switch 90 DAY DELIVERY for Detailed Specifications and Prices, write Dept. MR 
Sampling Rate Ca... 36” x 20” x 24” 


Se = =|] MOBIDAC 


pr ee MOBILE DATA ACQUISITION SYSTEM 


| | | | | SYSTEMS NGINEERING LABORATORIES, INCORPORATED 


LOgan 4-7616 . P.O. BOX 9148 * 4066 NORTHEAST FIFTH AVENUE . FORT LAUDERDALE, FLORIDA 
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The Strong blown type 
Jetarc, the most powerful carbon arc, 
has proved to be the bes? artificial 
simulator of solar energy in the 
development and testing of space 
vehicle components. 

Useful radiation is efficiently 
collected by first surface reflectors 
and concentrated at the reimaging 
point from where it can be projected 
by a quartz objective system in a 
pattern shaped to fit the work area. 
A circular radiation pattern totals 374 
watts with an 80% uniformity of 
field or a total of 668 watts with a 
60% uniformity of field. Higher or 
lower energy unit areas, can be 
obtained by variation in optics or 
projection distance. Large areas can 
be covered by multiple employment 
of lamps using either superimposed 
er overlapping pattern technique. 
Other, less powerful carbon arc 
sources, are also available for smaller 
work areas. 
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A continuous spectrum is available 
from .25 to 5.-+- microns, with the 
spectral energy distribution very 
close to solar energy distribution 
above the earth's atmosphere. 








The Jetarc source can be oriented 
in any plane without loss of stability. 


You are invited 
to consult with Strong Electric 
on your particular problems. 


THE STRONG ELECTRIC CORP. 
387 CITY PARK AVE. * TOLEDO 1, OHIO 
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A SUBSIDIARY OF GENERAL PRECISION 
EQUIPMENT CORPORATION 
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—roducts and processes 








New Product of the Week: 
Ultrahigh Vacuum System 


llikon Corp. is marketing an ultra- 
high vacuum system capable of an ulti- 
mate pressure of 1 x 10°! mm Hg. and 
maintaining this pressure over a period 
of several days without the use of liquid 
helium. A pressure in the 10° mm Hg. 
range can be attained within four hours 
of pumpdown initiation and the lower 
range reached within eight hours. 

All gages and feedthroughs are lo- 
cated on the hinged doors, leaving and 
unobstructed work area 30 in. wide and 
50 in. long. Interlocked controls protect 
the system from power failure, water 
failure and faulty start-up. All instru- 
mentation is located in a desk-type con- 
sole. 

Circle No. 225 on Subscriber Service Card 


D-C Power Supply 


Sola Electric Co. has available a 
transistorized static-magnetic d-c power 
supply. The unit has continuous, reli- 
able voltage regulation with outstand- 
ing operating efficiency for shunt-type 
regulation. It is short-circuit-proof be- 
cause it utilizes a constant voltage trans- 
former. In the event of an open in the 
transistor circuitry, the transistors lose 
their base bias and the unit reverts to 
a mode of operation similar to a con- 
ventional static-magnetic constant volt- 
age d-c power supply. 

Circle No. 226 on Subscriber Service Card 


Impact Noise Analyzer 
A new version of the impact noise 


analyzer, Type 1556-B, is available 
from General Radio Co. The latest 


model adds a push button for resetting 
the signal storage circuit. In operation, 
the peak value of an electrical pulse is 
measured and stored so that an indicat- 
ing motor can show the peak, even for 
a single pulse whose duration is only a 
tens of microseconds. 


few Since the 
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stored signal must be erased before an 
other pulse is measured, substitution of 
the push button for a rotary switch sim- 
plifies resetting. Connected to the out- 
put of a sound-level meter, the analyzer 
evaluates the characteristics of impact- 
type sounds—providing a measurement 
of the amplitudes of steep-wavefront 
pulses resulting from impact noise 

Circle No. 227 on Subscriber Service Cord 


PCM/Video Ground System 


A_ solid-state PCM/Video quick- 
look ground system for automatic re- 
duction of serial digital telemetered data 
from missiles and aircraft either during 
ground checkout or in flight is available 
from Monitor Systems, Inc., a sub- 
sidiary of Epsco, Inc. The Model 8250 
system monitors up to 202 PCM signals 
and provides optimum data transmission 
and synchronization even in the pres 
ence of severe noise. Maximum trans- 
mission of data is achieved within avail- 
able bandwidth through the use of 
optimum response PCM filters. Auto 
matic tracking circuits vary the internal 
clock frequency to follow changes in the 
incoming bit rate. 

Circle No. 228 on Subscriber Service Card 


Micron Cartridge Filter 


A Microtube Cartridge Filter which 
removes all particles larger than | 
micron from fluids in_ high-tolerance 
missile and aircraft recirculating systems 
is available from Millipore Filter Corp 

The cartridge conforms to the en- 
velope dimensions of AN-6235-D ele- 
ments for use in Type AN-6234-4 and 
MS-28720-12 housings. It may be in- 


196) 





FASTEST 
DELIVERY OF 


LOW COST 
ROCKET 
MOTORS 


For “off-the-shelf” avail- 
ability, RPI provides 
prompt delivery on a wide 
variety of low-cost, versatile 
rocket motors. A complete 
inventory of parts and ready 
supply of loaded motors is 
always maintained. 


What's RPI motors 
have a perfect record of 


more, 


operational success over 
many hundreds of firings. 
The same quality control is 
applied to all motors 
whether for manned or un- 
manned flight 
or missile boost, missile pro- 


for drone 


pulsion, target or sounding 
rockets, ejection, decelera- 


tron or recovery systems 


STANDARD ROCKET MOTORS 


FOR 
TECHNICAL 
DATA 

on any of 
these motors, 
write for 
Technical 
Bulletin #1400 


ROCKET POWER INC. 








stalled directly in existing ground-sup- 
port and test equipment with little or 
no alteration of system design. Rated 
flow is 4 gpm at 40 psi diff. pressure 
(MIL-H-5606A hydraulic fluid at 80°F, 
viscosity 84 sus.). Maximum operating 
pressure is 200 psi diff. pressure. 
Circle No. 229 on Subscriber Service Card 


Plug-In Card 


Computer Logic Corp. is marketing 
a CD-1 plug-in card. The CD-1 is a 
high-power, 200-kc clock driver circuit 
for digital electronic systems. It is also 
useful for driving medium power in- 





dicator lamps or relays. Each CD-1 
card contains six independent circuits. 
Properly connected, the CD-1 can be 
used to increase the output power level 
from other computer logic cards. 

Circle No. 230 on Subscriber Service Card 


Plating Power Packs 


Two power packs specially designed 
for “table-top” electroplating are avail- 
able from Selectrons, Ltd. With these 
additions to its standard model 2530, 
the company now offers sizes ranging 
from a lightweight portable unit to a 
large production model permitting sim- 
ultaneous plating by two operators. 
When used with special styluses and 
non-toxic metallo-organic solutions, the 
power pack permits quick, controlled 
electroplating on specific, defined areas 
A wide variety of metals and alloys 
may be deposited on almost any con- 
ducting material. Components can be 
plated on the spot. 

Circle No. 231 on Subscriber Service Cord 


Copper-Clad Laminate 


Synthane Corporation is producing 
a new copper-clad laminate for printed 
circuitry which meets or exceeds 
NEMA and MIL specs for room tem- 
perature peel strength. The new ma- 
terial delivers a peel strength of 9 to 
11 pounds per inch of width at room 
temperature; and 2 to 4 pounds per inch 
of width at 500°F., using 2-0z. copper 
foil, measured on 1/16 in. and in. 
widths, as compared to the usual 0.1 
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FIBERITE 


INSULATION 
AT WORK 
IN 


POLARIS 
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ave” FIBERITE 2630A formulation of 
“ee.” & graphite reinforced phenolic . . . 
30% char depth. 


| 


| 





Chor 
Depth 





Standard graphite reinforced 
phenolic 100% char depth. 


The development of special 
Fiberite MX 2630A formula- 
tions reduce char depth of 
graphite reinforced phenolic 
molded insulations up to 70%, 
thus permitting the use of 
these materials in more critical 
solid propellant rocket motors. 

Cut-away sections above 
illustrate reduction of char 
depth by utilizing Fiberite 
molding material. 


EXPLORE FIBERITE 


Missile engineers will find our 
research helpful in solving problems 
requiring materials for special per- 
formance. Write factory for bulletin 
“Fiberite High Temperature insulat- 
ing Materials.” 







SALES OFFICES IN 
PRINCIPAL CITIES 








Dept. MR-7 
514 W. 4th Street 





FALCON FIELD /MESA, ARIZONA 






Winona, Minnesota 





to 0.2 pounds per inch of width. 
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CL 
FASTEST RATE OF 





September 25, 1961 
33,787° 





reaches 33,787 net paid in 
5 years—262% gain 


HERE’S WHY: MISSILES AND ROCKETS 
was the first book devoted exclusively to the 
missile/space industry .. . MISSILES AND ROCKETS 
fulfilled a need for factual information ... 

MISSILES AND ROCKETS reported the news while it was 
hot ... MISSILES AND ROCKETS concentrated on satisfying 

the needs of a very specialized group. 

Editorial excellence and authoritative technical coverage 
aecount for its phenomenal growth: 9,331 to 33,787 in 5 years. 
As a result, circulation increased 262% and continues to grow 
every week. If you want to reach the people who count, those 
who make decisions in the missile/space industry, the leading 
— book is MISSILES AND ROCKETS. 


* Subject to audit 


® missiles and rockets ° 


The missile/space weekly * An American Aviation Publication Zits 
1001 VERMONT AVENUE, N.W., WASHINGTON 5, D. C. ; 
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—when and where—— | 


NOVEMBER 


| Seventh Annual International Conference 


Celanese Corp. of America 2 on Magnetism and Magnetic Materials, | 
Agency—Renner Inc. sposored by IRE, AIEE, ONR and | 
| AIME, Thunderbird Room, Westward | 

—_ " ix, y, 13-16. 

Delta Air Lines 8 | | Ho Hotel, Phoenix, Nov. 13-1 
Agency—Burke Dowling Adams Electronic Systems Reliability Symposium, 

ioe. sponsored by Kansas City IRE, Hotel | 
Phillips, Nov. 14. 

Fiberite Corp. 47 National Society of Aerospace Materials 

Agency—Harold C. Walker, Adv and Process Engineers (SAMPE) Ce- | 
ramics and Cermets, Bodies and Coat- | 
‘ ing Symposium, Biltmore Hotel, Day- 

Hughes Aircraft Co. 3, 10, 11 st Nov. 14-15. ‘ , 
A —Foote, C & Beldi : — . 

Pee ee ” Northeast Research and Engineering Meet- 
ing IRE, Somerset Hotel and Common- 

—_ Mfg. Co. Inc., Kaylock $1 wealth Armory, Boston, Nov. 14-16. 

— 19th Annual Aerospace Electrical Society 
Agency—Carpenter Adv. Agency Display, Pan Pacific Auditorium, Los 
Angeles, Nov. 15-17. 

Kearfott Div., General First Conference on Medical and Biologi- 
Precision, Inc. 44 cal Problems in Space Flight, Bahamas 
Agency—Gaynor & Ducas, Inc Conferences, Nassau, Nov. 19-24. 

Electron Devices Meeting, IRE, Shoreham 

Lear, Inc. 43 Hotel, Washington, D.C. Nov. 20-21 

Agency—Getz & Sandborg, Inc llth Semi-annual Meeting and Midyear 
: Conference of the Manufacturing 

Lincoln Laboratory- Chemists’ Association, Inc., New York 
Massachusetts Institute of City, Nov. 21. 

Technology 42 || ASME Winter Annual Meeting, Statler 
Agency—Randolph Assoc., Adv Hilton Hotel, New York City, Nov 
26-Dec. 1. 

Pennwood Numechron Co. 49 

Agency—tIsrael Steinberg Adv DECEMBER 
nquney Annual International Visual Communica- 
: : tions Congress, co-sponsored by Society 

Pratt & Whitney Aircraft A of Reproduction Engineers, American 
Agency—G. F. Sweet Co Institute for Design and Drafting and 

the American Records Management 

Presray Corp., The 39 Association, Biltmore Hotel, Los An- 

geles, Dec. 2-5 
Agency—John S. Kemble 
National Aerospace Support and Opera- 
— tions Meeting, sponsored by Institute 

RCA Communications, Inc 38 of the Aerospace Sciences, San Juan 
Agency—Gehnrich Assoc Hotel, Orlando, Dec. 4-6. 

Rock 5 7 19th Annual Electric Furnace Conference, 

ocket Power, Inc. 4 the Metallurgical Society of AIME, 
Agency—Getz & Sandborg, Inc Penn-Sheraton Hotel, Pittsburgh, Dec 
6-8. 

Space-General Corp. 30 Eastern Joint Computer Conference, spon- 

Agency—Goaynor & Ducas, Inc sored by TRE-PGEC, ATEE and ACM, 
Sheraton Park Hotel, Washington, D.C 

Sperry Utah Co. 52 Dec. 12-14. 

Agency—Reach, McClinton & Co Annual Meeting, American Association for 
Inc Advancement of Science, Denver, Dec 
26-31. 

Strong Electric Corp. 46 Annual Meeting, American Statistical As- 

Agency—Wendt Adv. Agency sociation, Roosevelt Hotel, New York, 
Dec. 27-30. 

Systems Engineering Labs., Inc 45 

Agency—Adams & Keyes, Inc JANUARY 
8th National Symposium on Reliability and 

Thiokol Chemical Corp., Rocket Quality Control, Statler-Hilton Hotel, 
Div. 6. 7 Washington, D.C., Jan. 9-11. 
Agency—Hicks & Greist, Inc National Plant Engineering and Mainte- 

nance Show and Conference, Conven- 
tion Hall, Philadelphia, Jan. 22-25. 
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NEW .. TYMETER GRADINETIC® 


SECOND BY SECOND 


5 DIGIT 12 OR 24 HOUR READOUT 


DIGITAL CLOCK 





GRADIENT READOUT 
#110 FEATURES: 


e Split Second Timing « Second by Second 00-59 
Kinetic Gradient Readowt ¢ Time is registered on 5 
Polygonal Drums One Hour Drum, One 10 Minute 
Drum, One Minute Drum, Two Seconds Drums © Large 
%” easy to read digits, 12 howr clock © 5/16” easy 
to reod digits, 24 hour clock © Full vision in line 
readout digital display © independent front pane! 
time reset controls reset digits individually °¢ Iilv 
mination controlled by independent contro! switch « 
Jewel light panel indicator © Movement shock resist 
ant to withstond shock of 2000 ibs. per inch © Com 
pletely enclosed in anodized metal dustproof case « 
Height 44¥,", Width 12”, Depth 34%)", Weight 6 ibs 
e Front panel mount . desk or bench use © TY 
METERS ore powered by a rugged, completely enclosed 
synchronous motor with a rotor speed of 450 RPM « 
UL approved motor ond cord e Guaranteed one yeor 


Write for Catalog on Complete 
line Showing Specifications 


PENNWOOD NUMECHRON CO. 





7249 FRANKSTOWN AVE. PITTSBURGH 8. PA 
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Afterthoughts of a Saturnalia 


ERHAPS we are getting too cynical these days, 

but the orgy of self-congratulation which followed 
the very successful Saturn shot seemed to us to have 
an odd, and almost un-American, note to it. We 
built something and it worked. Hurrah. 

Break out the champagne and alert the editorial 
writers. For once, some lout didn’t leave a two-by- 
four in the fuel tank. For once, nobody pushed the 
wrong button to tear the umbilical out before launch. 
For once, careless bits of solder didn’t foul up an 
electrical circuit. For once, cornercutting by a 
shoddy transistor manufacturer didn’t spoil the elec- 
tronics. Then, by all means, pour some champagne. 

We can remember far back to the day when 
America built something and expected it to work the 
first time. Frequently, we were surprised. But we 
always expected it to work. 

Now, it seems, everything is reversed. We expect 
the worst. What heavenly bliss, what delight and 
astonishment, when we are proven wrong. 

“This will do wonders for morale,” someone said 
to us after the successful firing. Is morale really 
that bad? Have we really fallen that low? 

The efforts at delusion following the Saturn shot 
suggest it may be true. Once again came the com- 
forting statements, the soothing pap in the editorial 
columns. What, one might ask, have the Russians 
done comparable to this? 

The Russians, friend, are banging big boosters 
into the Pacific like a country hick at a state fair 
shooting gallery. 

We have launched one Saturn “over the beach 
and into the water,” where it promptly sank into 
the depths of the Atlantic and there remains. Some- 
time next year, with luck, we may launch two more. 

This is not intended to detract in any way from 
the very fine accomplishment of the team which 
designed and built the Saturn and can take rightful 
pride in a successful first shot. It is an effort to intro- 
duce a note of sanity into over-enthusiasm which 
could soften our space effort. There remains much 
to be done. 

The cynicism of our viewpoint perhaps stems 
from another event which took place late in the day 
of the sparkling Saturn launch. 

Perhaps you missed it. Defense Secretary Robert 
McNamara announced that the $85-million in addi- 
tional funds voted by Congress for the Dyna-Soar 
program would be impounded by the Administra- 
tion. As expected, this and the accompanying an- 
nouncement on impounding of B-52 and B-70 funds, 
got only a small play in the newspapers compared 
to the banner headlines for Saturn. 


In the light of the callous wisdom of the Ken- 
nedy Administration in its press relations, the timing 
of this announcement strikes us as more than mere 
coincidence. 

What better occasion for it than in the shadow 
of the soothing news from Cape Canaveral? All is 
well in the space race, citizens, back to your fallout 
shelters. 

All is well, nonsense! This nation stands in dire 
peril of a Russian military threat in space and is 
doing almighty little about it. Unless there is some 
realization on the part of the Administration that a 
strong U.S. military space program is required, we 
will all too soon find the Soviet Union in a dominant 
position we cannot match. 


EN. BERNARD SCHRIEVER and other far- 

sighted Pentagon military personnel have gone 
about as far as they can go in pushing the Air Force 
fight for an effective military space program—without 
risk of court-martial. 

The Dyna-Soar program stands at the moment 
as the fastest route for putting a U.S. military man 
in space. It should have available to it every dollar 
needed. Other Air Force space programs also require 
funding. 

This is a period in which we should be putting 
more money into these programs, not withholding 
funds which the Congress has appropriated. 

This magazine has insisted for more than two 
years now that the U.S. activate an effective military 
space program, that the Air Force is the logical 
service to carry the major burden of such a program, 
and that this nation is in danger if such action is 
not taken. 

Both the previous Administration and the present 
one have failed to react to the Soviet threat. The 
Kennedy Administration has done more than its 
predecessor to bolster the U.S. space program, far 
more. But while the effort to step up the lunar 
program is commendable, the emphasis has been 
almost entirely civilian, to the detriment of the mili 
tary. 

We should not be ashamed to activate a major 
military program to dominate space and to tell the 
world about it. 

“Space power is peace power,” is the way Gen 
Schriever put it and the good Lord help us if we 
don’t heed his words. 

Because we certainly won't be able to help our- 
selves. 


William J. Coughlin 
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No mistaking Kaynar’s new stake nut—it’s miniaturized 


The new Kaylock® Miniature Stake Nuts bear the unmistakable mark of Kaynar’s leadership in aerospace fastener 
weight and space savings. These new miniatures answer the critical need for installed reliability of threaded elements 
in minimum thickness materials...can save you up to 33° of hardware weight. Additional savings can accrue as 
a result of thinner parent material requirements (.030 minimum thickness for Kaylock Non-Floating Stake Nuts, 
.040 minimum for Floating Stake Nuts.) 

Easier and Quicker to Install. No flaring of the nut shank is required. The pressure used in installation results 
in a cold flow of the parent material. This interlock of the nut and the mating material, in a smaller installation hole, 
provides greater structural integrity. Staking action of the Kaylock self-locking nut provides maximum retention 
against push-out and torque-out. The new series is available in miniature and regular configurations, both floating and 


non-floating. Write today for the new Kaylock Stake Nut Brochure, or contact your Kaynar representative. 
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Kaylock. 
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KAYNAR MFG. CO., INC., KAYLOCK DIVISION 
Box 2001, Terminal Annex, Los Angeles 54, Calif. Branch offices, 
warehouses & representatives in Wichita, Kan.; New York, N.Y.; 
Atlanta, Ga.: Renton, Wash.: Montreal: Paris; London; The Hague 
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maximum 
transportability 


SERGEANT is a compact, light-weighi 


missile system made to move—by 


land, sea and air. It's an “immediate 
action” missile, with maximum tactical 
versatility. 

Quick-reacting, rugged, this solid- 
fueled, 75-mile-range “bird” can be 
emplaced and fired in a very short 
time by a six-man crew 

In production for the Army, with 
Sperry Utah as prime contractor, this 
newest Army SERGEANT when it be- 
comes operational will take its place 


beside the tough and 
dependable sergeants 5 y 
of U.S. Army history. 


SPERRY UTAH COMPANY, D/IV/S/ION OF SPERRY RAND CORPORATION «+ SALT LAKE CITY, UTAH 
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